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ABSTRACT 

The primary purpose of this report was to analyze the 
various methods used by state transportation agencies for 
fSeerminingescontrace Cime. The analysis consisted of a 
discussion of the various considerations and ramifications 
of Niaghway comstruction contract time determination, and an 
examination of the various procedures followed by state 
agencies _ across the country in determining contract 
durations with the use of survey information received. For 
Che purpose of this report, contract time was considered to 
be synonymous with contract duration. 

Evaluation of survey responses revealed that for the 
majority of cases, there are four basis for which contract 
time is determined: construction season limits, quantity or 
Preaguction rates, work-flow techniques, and estimated costs. 
feet cOMMenly 1 was £Oound that a combination of two or more 
of these are used to determine contract durations. These 
findings were in close agreement with those discussed in 
Transportation Research Board Special Report 79, Contract 
Time Determination. 

With the belief that the use of productivity rates 
plays an important role in determining highway construction 


contract durations, special attention was given to methods 


il 





involving these rates, with a comparison made of work item 
productivity rates from several states. A comparison of 
these rates is found in Appendix A. 

Based on analysis of the various methods used by state 
transportation agencies in determining contract time, this 
report proposes that, with the exception of large, complex 
projects, simple bar charts be used for this endeavor. A 
step-by-step approach to this method is’ outlined in the 


final chapter of this report. 
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CHAE EER I 


INTRODUCTION 


A. Background. 


An essential ingredient in any highway construction 
contract is the amount of time allowed to complete the 
work. Because of the increasing complexity of modern 
highway construction projects, the nature Of the 
contractual relationship between contractors and public 
agencies, and the desirability of timely completion, sound 
engineering judgement and careful planning is critical in 
establishing the contract time for a project.+ Considerable 
time and effort is devoted by many state transportation 
agencies towards setting reasonable highway construction 
contract durations, because each day of work beyond the 
project completion date generates proportional costs for 
the agency, the road user, and the general public. 

Because most present-day highway construction projects 
are directed more towards the improvement of existing 
roadways rather than the construction of new ones, the 
teers Yet close working condretons, traffic interruptions, 


1 





foro at eco = ie eee wets brneuures and “utilities, and 
political and regulatory encumbrances must all be taken 
into consideration when determining contract durations. 
It is these considerations that agencies are responsible 
for acknowledging when determining contract time allowed 
for project completion. 

Because of the repetitious nature of work items 
involved in highway construction, one would think that the 
methods used in determining contract durations would be 
quite Similar from one state to the next, but upon 
investigation, it is found that many methods, = and 
combinations of methods, are used across the country. The 
degree of complexity and effort range from conceptual time 
estimating to a detailed critical path method (CPM) 
analysis of the project. Techniques that rely on 
individual judgement contrast with those that draw heavily 


on historical data accumulated by an agency. 


B. Objective. 

The objective of this report was to first discuss the 
various considerations and ramifications of highway 
construction contract time determination, and then analyze 
the various procedures followed by state agencies across 
the country in determining contract durations with the use 
of survey information received. Comparisons were made, and 
conclusions and recommendations offered on their use. 


Z 





With the beliet that the use of productivity rates 
plays an important role in determining highway construction 
contract durations, special attention was given to methods 
involving these rates, with a comparison made of work item 
productivity rates from several states. A comparison of 


these rates is found in Appendix A. 





CHAPPER II 
RESPONSIBILITIES AND CONSIDERATIONS 


EN DETERMINING CONTRACT TIME 


A. Highway Construction. 


Highway construction is unique from most other 
categories of construction in that it is very equipment and 
field material oriented. Projects of this type are 
Characterized by large mumbers of power shovels, tractor- 


scrapers, pile drivers, draglines, large cranes, heavy-duty 


haulers, paving plants, rock crushers, and associated 
equipment types.” This class of construction covers such 
things as Clearing, excavation, fa, aggregate 


production, subbase and base, paving, drainage structures, 
bridges, traffic signs, lighting systems, and curb and 
aac cer: 

Because most highway construction differs very little 
from one contract to the next in comparison to most other 
types of construction, it lends itself most readily to 
Planning and scheduling efforts that can be depended upon. 
It 1s this repetitiveness that aids state agencies in 


lerCriiniiIimig constyuction contract durations. 





Pave. nangmeontract Time. 


Before an evaluation of the methods of determining 
contract durations can be approached, the actual definition 
of contract time should be defined. Not surprisingly, this 
definition varies from state to state and from contract to 
Gentract. Contract time can be based on an estimated 
number of working days or calendar days or ona specific 
completion date, which may be established by computing 
working days or determined by external eaeeeen The 
American Association of State Highway Officials defines 
calendar — and working days as follows: 

Calendar day. Any day shown on the calendar beginning 
and ending at midnight. 

Working day. A calendar day during which normal 
construction operations could proceed for a major part of a 
shift (Saturdays, Sundays, and holidays are usually 
excluded). 

Controlling items, or items of work that are large in 
volume, require lengthy periods of time for completion, or 
are on the critical path of a precedence diagram are 
usually the basis for charging a work day.” Typically, 
working days are charged to a project when conditions for 
more than one-half of a normal shift is suitable for work. 
This varies, however, as several agencies often charge only 


fractions of a day. 





Peoria aay Conc racty is hot necessarily the same as 
a specitic completion date contract. Contracts of these 
types may or may not include provisions for guaranteed work 
days or a specified number of days per month. The most 
mommon “types Of Contracts used by state agencies across the 
country are completion-date contracts, with or without a 
guaranteed number of working days. The following 
completion-date contract specifications were derived from 


several apeees” 


Completion date (specific). The contractor must have 
all (essential) work completed by a specific date without 


regard for working days. 


Completion date (guaranteed working days). The 
contract completion date can be extended if the contractor 
has not had available the number of working days as stated 
me three comtract. BFither the number of working days for 
each month or the total number of days for the contract 


period may be stipulated. 


mine WNerth Carolina DOT Standard Specifications defines 
contract time as: "The number of calendar days inclusive 
between the date of availability and the completion date, 
Said dates being set forth in the special provisions, 
including authorized extensions to the completion date." 
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Ce: Determination, Review, and Approval Procedures. 


Direct responsibility i<@ne determining COmmaac t 
duration varies from state to state depending generally on 
the method used in establishing contract time limits. If 
the Procedure used is the critical path method, or 
something on a Similar level, design team personnel within 
a transportation department typically prepare the first 
estimate which is then reviewed by the department's 
construction division. If experience or construction 
seasons are the basis for determining contract durations, 
construction unit personnel will usually have the 
responsibility for setting the time limits.’ 

Regardless of who the individuals might be that 
determine contract duration, it is of utmost importance 
that a construction data file be maintained for such items 
as production rates, time, weather effects, job conditions, 
etc. over the previous 3 to 5 year period for all jobs. 
The determination of reasonable contract durations can only 
be expected with the use of reliable historical data. 

In Florida, the determination of contract duration is 
performed at the district level by the District Estimates 
Engineer during the design phase of a project; this is then 
reviewed by the District Construction Engineer. ® Contract 
durations in some agencies are set by the district office 
with the approval o£ the headquarters! design or 
construction section (see Figure 2.1). The headquarters 
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ewe | Of aieenaeeteree 8S6% COntract durations with 
districts having input on major or critical projects. 
PenOommmPprojectseein Chese cases might go directly to the 
contract office (see Figure 2.2). A chart showing the 
procedure for determining contract time in Georgia is shown 


fae Figure eee 


D. Factors BEffecting Contract Time. 


The contract time set by an agency may require some 
mmuowment because of external factors that affect the 
Senstruction progress or necessitate the completion of a 
facility by a specific date. These include’? 
-Coordination requirements 
-Commitments 


-Effects on road users and others, and 


-Financial requirements. 


Coordination Requirements 

One important coordination requirement involves staged 
Bee crue: ionk Because | delay in completion by one 
contractor may result in claims for delay by a subsequent 
Sieateaonyeesone COMmeractS or portions of contracts must be 
completed by a specific date. In these cases, it is often 
best to make use of a specific-date type contract with a 
high rate of liquidated damages rather than a working-day 
or calendar-day contract. Using the latter methods can 
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guite easily result in follow-on contractors being put at a 
disadvantage due to relatively minor delays incurred by the 
first-stage contractor such as delays caused by weather or 
material shipments. Additionally, because it is the state 
agencies that determine working days available, it is they 
that are most vulnerable to claims asa result of late 
eentcracte completion by an earlier-stage contractor. 

Another common requirement in coordination involves 
the delivery of materials. Bituminous materials, cement, 
mmeOtner essentials necessary in road construction that 
are most vulnerable to shortages during peak construction 
periods can cause serious contract delays. One way to 
handle the problem is to schedule completion so that the 
critical stages will be completed before shortages 
develop. In some cases, contracts for major structures are 
awarded separately at earlier dates in order to ensure that 
materials are delivered on time.t+ 

Some of the most difficult coordination requirements 
an agency might face are those that involve other events 
such as the coordination OL the completion of a 
transportation facility with urban renewal, the opening of 
a major shopping center, construction of a utility or 
railroad project, or other’ special ene As with 
staged construction, specific completion-date contracts 
with sufficiently large amounts of liquidated damages are 
best suited for this type of construction. 
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Figure 2.1 Contract Time Determination and Review 
Originating at the District Level. 
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Figure 2.2 Contract Time Determination and Review 
Originating at the Headquarters Level 
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Procedure for Determining Contract Time (Georgia). 





iteeniner “Coordination, contract delays may be 
encountered due to utility work delays. Avoidance of 
unnecessary street cuts or other utility work that often 
follows highway or street paving can be realized with 
proper ewe een) given to the coordination between 
transportation and utility departments. 
Commitments 

State agencies occasionally make commitments to local 
governments that certain projects will be completed by a 
specified date. Because of the pressure to fulfill these 
commitments, these type contracts generally specify a 
mandatory completion date. 
Mereets on Road Users and Others’ > 

Mae demands of traffic in wrban areas have caused 
agencies to be extremely careful when setting completion 
dates. High traffic volumes can greatly delay a 
contractor's work, and at the same time, construction work 
Can seriously impede traffic. A lengthy detour around a 
project will generate considerable costs in terms of time, 
fuel, and maintenance. Travel ona project site that is 
hindered by construction delays also increases road-user 
costs in terms of time, safety, and convenience. The 
increase in such costs is largely affected by field 
conditions, the degree of completion of the project, and 
the adequacy of provisions for traffic maintenance and 
protection. On the other hand, if a contractor were to 
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initiate double shifts to complete a project by an 
unreasonable date, greater exposure to hazards and traffic 
disruptions might result than would occur with the 
expeditious continuation of work with moderate use of 
overtime. Therefore, establishing a fe Meiitc wee Opt Lmum 
completion time cannot be justified in all cases solely by 
moa User CoOSts:. 

Roads under construction generally have a detrimental 
impact on business and abutting property owners, even when 
contract ‘provisions have been included to cover this 
Situation. However, once the roadway and driveways are 
paved, the impact of minor completion work is generally 
negligible. For this reason, it may be desirable to assess 
working days and liquidated damages on one level when 
metric Orsaccess is disrupted and assess them on a smaller 
level for failure to complete minor work on time. 

Financial Requirements 

State financing and budgeting personnel across the 
country are mixed on their feelings towards the importance 
of precise computation of contract duration for purposes of 
budgeting. Some agencies feel that there are too many 
other factors affecting the expenditure rate for this to 
have any significance, while others feel that contractor 
payments and contract time are major factors in predicting 
cash flow. 


WS 





PPoiteerinee es iadpewer and e2upervision costs are also 
important considerations when SE Ue loll isla ae! SONtrace 
durations. The conservation of these costs may be realized 


Poem eorOper planning on Che part of state agencies. 


E. Working-Day Time Charges. 


An agency's policy for making time charges” and 
granting extensions naturally has a direct effect on the 
completion of construction projects within the allowed 
contract time. If an agency expects its calculations in 
determining contract durations to be predictable, it is 
essential that the charging of time on all contracts be 
eonsistent and reasonable. When lenient policies are 
followed on some projects and more harsh policies’ on 
others, time and effort devoted towards establishing 
reasonable contract durations may be wasted. As discussed 
above, controlling or major work items identified by the 
agency are generally the basis for charging time ona 
propvect. Another key consideration is the amount of time 
in which the work may be completed. 

Several factors which effect the amount of working 
days charged to a construction project are left to the 
discretion of the project engineer. Typically these include 
adverse weather conditions, material shortages, delays in 
material deliveries, and labor problems. Factors that 
generally receive automatic extension of time on a 
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contract, or result in possible working days not being 
charged include agency delays, additional items of work, 
Pantie y OVerruns, Uutibity adjustments, coordination with 
other contractors, scheduled public events, or delays 
caused by things such as fires, floods, war, or sovereign 
acts of government. 


The effect of adverse weather on a project can be 


el TCuULt to determine. Large projects may encompass 
various sites that may experience slightly different 
weather conditions. Additionally, an evaluation must be 


made as to whether or not controlling items of work have 
een e€frected by the weather. Where cold temperatures 
might halt pavement striping, they would probably have 
minimal or no effect on work items such as guard-rail 
placement, except in the case of frozen ground. Accurate 
documentation of weather conditions on a daily basis is 
essential in avoiding later arguments and claims by the 
contractor that weather conditions were not’ favorable 
enough to allow work on particular days. 

When there is an unforeseeable shortage of material 
De endmumene control “of the contractor, general practice is 
to not charge resulting delays as working days. Unless 
Chere 1s an industry wide shortage in which an agency would 
already be aware of the situation, the contractor is 
responsible in PeOvVidiinGgmmeoccimentation to the agency 
proving that the delay was beyond his’ control. Tas 
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ie wmieniatron may elude a letter from the manufacturer or 
vendor stating the reason for the delay along with the date 
ieee Contractor ordered the material. 

Sometimes, when determining contract durations, 
agencies fail to take into consideration long lead times 
meceSsary Ox the fabrication and delivery of some 
materials required ona project. If a contractor can show 
that he placed an order ina timely manner with a reputable 
Supplier, the fabrication and delivery times for that 
material are reasonable, that the material couldn't have 
been supplied sooner by any other available supplier, and 
the delivery of these materials causes a delay, then the 
delay is generally not charged against working days. 

faoeresmreplems  meurred by a contractor which create 
shortages Or cause delays are generally given due 
consideration by most agencies, even on completion-date 
projects. Labor strikes involving a contractor's employees 
would result in delays that would be easily calculable, 
however, the influence of strikes remote from the work area 
which might hinder a necessary supply of material to the 
project, although harder to determine, should also be 
considered when charging time. 

Right-of-way and access problems that delay the start 
Or continuation of a controlling work item are agency- 
caused delays which are considered sufficient justification 
for not charging work days to a project. In fact, the 
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Supreme Court of Montana has ruled that an agency's delay 
in furnishing a highway right-of-way was a breach of 
contract for which the Montana State Highway Commission was 
bvable.** Other agency caused delays might be the result 
of design changes or errors in field work on the part of 
the agency. In any case, agencies are generally quite 
liberal when charging work days or granting time extensions 
when the reason for the delay was due to their own actions 
Pomeiiaetions. Ih today"s litigious society, this policy is 
normally deemed prudent as agency delays may result in 


liability for such things as*”: 


-Overhead expenses of the eomeract or and 
subcontractors (for both home offices and field offices) 
attributable to the delay. 

-Equipment costs for each additional day equipment 
must remain on the site. 

-Escalation in labor costs due to increases in wage 
etees auring the delay period. 

-Direct costs of delay including such items as extra 
labor. 

-Labor inefficiency where scheduling is disrupted 
owing to the delay, and the work forces are not used at 


normal efficiency. 
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It has become almost standard practice to include 
contract provisions for liquidated damages in construction 
Pemeracts., oC PrevisioOns have been found valid by the 
courts as a method of compensating a party, in this casSe an 
agency, for costs and delays incurred when a project is not 
completed within the contract time specified. This is 
considered by the courts as a breach of contract. 

The Mein YWeenefit to the contractor of liquidated 
damage provisions is the avoidance of subsequent claims for 
damages. If a contract does not contain a liquidated 
damages provision, the contractor is liable for actual 
damages it causes by its delay. Liquidated damages are 
used in lieu of a determination of the actual damages 
suffered. 

In order for an agreement fixing the amount of damages 
made in advance of a breach to be enforceable as a contract 
it must be shown that (a) the amount so fixed isa 
reasonable forecast of just compensation for the harm 
caused by the breach, and (b) the harm that is caused hy 
the breach is one that is incapable or very difficult of 
accurate estimate [Barr & Sons, Inc. v. Cherry Hill Center 
mime LJ. Ze hsi (N.J. Super. Ct. 1966)]. 

In the event that the requirements stated above have 
not been met, for example when damage amounts are deemed 
excessive or unreasonable, liquidated damages provisions 
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may be considered penalty clauses which are unenforceable. 
In this case, an agency would either receive nothing or the 
recovery would be limited to actual damages incurred. 


The items most often considered when estimating 


amounts of liquidated damages are 


-~Additional costs of engineering, administration, 
eke., 

weoss Of time, 

-Increased operating costs and safety for facility 
users, and 


-Damage and inconvenience to adjacent property owners. 


tivemcal schedules for liquidated damages in relation 
to original contract amount are shown in Figure 2) eee Use 
of these type schedules simply reduces the effort required 


when preparing contract specifications. As can be seen, 


@aeeomvary Lrom contract to contract. 


F. Incentive Payments. 


One way in which agencies can keep the amount of 
SOuosemaverion time €O a minimum is to include incentive 
clauses in the contract. Such provisions provide for a 
bonus for each day of early completion and liquidated 
damages for late completion. When used, bonus payments are 
usually equal to the benefit of early completion. A 
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BCHEDULE OF LIQUIDATED DAMAGES 


Original amount of contract 


For more 
Than 


0 
25,000 
50,000 
100,000 
500,000 
1,000,000 

2,000,000 


To and 
Including 


§$ 25,000 
50,000 
100, 000 
500,000 
1,000,000 
2,000,000 


Calendar Day 


° 


Per diem Amount of 
Liquidated Damages 
Workday 


300 


9 


42 

710 
105 
140 
210 
280 
420 


¥ 
Calendar day amounts are applicable when the contract time 


is expressed on the calendar day or calendar workday or 


fixed date basis. 


Original Contract Amount 


From More 


Than 


$ 0 
25,000 
50,000 

100,000 
500,000 
1,000,000 
2,000,000 
3,000,000 
5,000,000 

10,000,000 

15,000,000 

20,000,000 

25,000,000 

30,000,000 

35,000,000 


Schedule of Deductions for Each 


x 
Daily Charge 


Day of Overrun in Contract Time 
To and Calendar 
Including Day 
$ 25,000 $ 30 
DO OOO 50 
100,000 TD 
500,000 100 
1,000,000 150 
2,000,000 200 
3,000,000 300 
9,000,000 500 
OU On 0 750 
OU 01010 1, 560 
20,000,000 2,000 
29,000,000 2, 2010 
30,000, 000 3,000 
35,000,000 3, 008 
and over 4,000 


Work 


Day 


42 
70 
105 
140 
210 
280 
420 
700 
1,050 
2,100 
2,800 
3,500 
4,200 
4,900 
5,600 


t 

The daily charge shall be made for every day shown on the 
calendar beyond the specified completion date; and, when the 
time limit is specified as working days, the daily charge 
Shall be made for each additional working day, computed as 
specified in Article 108.04. 


Figure 2.4 - Typical schedules for liquidated damages. 
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Charge for liquidated damages for each day of delay 


Calendar Day or 


From more 
than- 


To and 


Specified 
Completion 
Date 


—_ eamemeameameameamameame e  aweeamameamamaemwameam em aemweamweameam awe eat 2 Gh aw ee ee aw am am am am a am a a ae aa aa aa aap amp au au au ce ame cee cee amp eee oem ame ie ve 


50,000 
100,000 
500,000 

1,000,000 

2,000,000 


$ 50,000 
100,000 
500,000 

1,000,000 

2,000,000 


LIQUIDATED DAMAGES. 


Unless otherwise provided 
in the contract, liquidated damages will be in 


accordance with the following schedule: 


Original Contract Amount 


From 
More Than 
$ 0 
29,000 
90,000 
100,000 
500,000 
1,000,000 
2,000,000 


To 


And 


Including 


9 
1 


25,000 
50,000 
00,000 


900,000 
1,000,000 
2,900,000 


Daily Charge 


9 


Om 
90. 
Se 
100. 
150. 
200. 
300. 


Schedule of Liquidated Damages for 


Each Day of Overrun in Contract Time. 


Original Contract Amount 


From 
More Than 
$ 0 
25,000 
50,000 
100,000 
500,000 
1,000,000 
2,900,000 
4,000,000 
7,900,000 
10,000,000 


To and 
Including 
25,000 
90,000 
100,000 
900,000 
1,000,000 
2,000,000 
4,000,000 
7,000,000 


10,000,000 


Calendar Day 
or Fixed Date 
Sealer 
Ue 

eo 

100. 

ibe 

200. 

300. 

400. 

320% 

700. 


Figure 2.4 (continued) 


Daily Charge 


00 


Work Day 


S 


42. 

coe 
Or 
140. 
2GR 
280. 
420. 
960. 
Te 
20R 


00 





ae ntidte 20rt jf nermally uged only for projects 
that are time-critical. 

This concept is also sometimes referred to as “reverse 
liquidated damages, "" whereby damage amounts’ for both 
owner -caused delays and CeWikeaerer-caused delays are 
stipulated in the construction contract. An advantage to 
tne agency when using this type of provision is that a 
sing 1S “placed on the amount of damages that can be 
Gemanded by the contractor for agency-caused delays. 

In a survey of state transportation agencies conducted 
by the National Transportation Research Board, only 10 of 
43 respondents indicated that they provide for incentive 
payments on construction contracts. The reluctance on the 
part of agencies to use such provisions is due to arguments 
that include’?: 

-Diftficulty in budgeting an amount for bonus payments. 
-Need for additional data to decide on an amount or 
ane e 
-Value received may not be proportional to the 
additional cost. 
-Increase in claims by contractors. 
-Provision in contract for liquidated damages is 


sufficient incentive. 
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Additionally, agency erficials are wary of the 
criticism that would likely result if a contractor were to 
collect a substantial bonus as a result of exceptional 
diligence, SvCmmEniewga possible imcreased construction 
costs are avoided, early completion results in earlier use 
of the facility, and the opportunity to place bids and 
receive bonus payments are open to other contractors. 

An example Of Special provisions for incentive 
payments and liquidated damages used by the TIllinois 
Department of Transportation in contracts rox 
rehabilitation projects is shown in Figure 2.5.28 As 
Mepistratead in Figure 2.6, the provisions provide for a 
maximum incentive payment of $5000 per day for a period of 
ow) days, then a month of no incentive payments or 


liquidated damages, and finally a liquidated damages rate 


of $10,000 per day thereafter. 


H. Consequences of Contract Time Determination. 


In order to decrease the possibility of differences or 
disputes with the contractor, setting realistic contract 
time limits is a primary goal of state transportation 
agencies. Contractors, in the vast majority of cases, 
prepare their own estimates of time needed to complete a 
project based on the abilities of their own companies. If 
emmmagenmecys) iS CoONSee realistic contract durations, it must 
be aware of contractor capabilities. 
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CONTRACT #33482 
FAI Route 94 
Section 
1975-118-R&BR 
Cook County 


OVISION--INCENTI F TED AGES 


Because time is of the essence in completing the contract work 
sections 108.10, 102.07(c), and_102.07(£) of the Department's 
standard Specifications for Road and Bridge Construction are 
hereby deleted in their entirety and the following is 
Substituted therefor: 


FAILURE TO COMPLETE THE WORK ON TIME 


NORTHBOUND LANES 
Should the Contractor fail to complete all the work including 
Cleanup on the northbound lanes as required by this contract, 
on or before October 31, 1979, the Contractor shall be liable 
to the Department for each calendar day after October 31, 1979 
as liquidated damages and not_as a penalty, in the amount of 


10,000. Such daily amount shall continue to accrue until such 
time as all work on the northbound lanes under this contract is 
completed. Provided, however, if this contract is part of a 


combination bid award, such daily amount shall continue to 
accrue regardless of completion of work on the northbound lanes 
under this contract until all work on contracts which are a 
part of the combination award has been completed. 


INCENTIVE PAYMENT 


NORTHBOUND LANES 
Snou e Contractor complete all the work on the northbound 


lanes including cleanup, as required oy this contract; before 
September 30, 1979, the Contractor shall be entitled to $5,000 
aS an individual incentive payment for each calendar. a of 
Bemprsetion prior to September 30, 1979. No individual 
incentive payment will be made should any work not be completed 
BeLOore pe biclnet Up opeetegardiess Of any extension of 
time. Individual incentive payments shall in no event be paid 
for more than 50 calendar days. If this contract is part of a 
combination award, no individual incentive payment shall 
commence on this or any other contract which is a part of the 
combination until all work on contracts which are a part of the 
combination award has been completed. 


Should all work on the northbound lanes be completed for all 
Six sections of the Edens Expressway reconstruction as covered 
BY this contract _ and oN Department contracts. numbered 33434, 
33470, 33461, 33432, 33433, the Contractor shall be entitled to 
an additional $5,000 as ‘a cooperative incentive Beynent for 
each calendar day of completion prior to September 30, 1979. 
No cooperative incentive Eevment will be made solely because 
Che Contractor has finished early and no cooperative incentive 
payments will begin to accrue until the date of completion of 
all work on the northbound lanes under this contract and the 
five contracts enumerated above. The Contractor and _ the 
Department recognize that the prosecution of work by other 
contractors may not be effectively under the control of the 
Contractor; however, it is also recognized and aguee that the 
nature of the project is such that_use of the highway cannot 
Safely and efficiently begin until all sections are completed. 
No cooperative incentive payment will be made should any work 
not be Con Eee before September 30, 1979, regardless of any 
extension o£ time. Cooperative incentive payments shall in no 
event be paid for more than 50 calendar days. 


Figure 2.5 - Specs provisions for incentive payments and 
liquidated damages (Illinois). 
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CONTRACTOR 
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Figure 2.6 
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Sept. 30 Wer 5 


Computation of Incentive Payments and Liquidated 
Damages for a Specific Contract in Illinois [An 
additional $5,000 per day incentive payment was 
available 1f all six contracts were completed 
early (see Figure 2.5).] 
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ia ieee ot being profitable, contractors 
generally strive to complete a project at the earliest 
possible date. Pani eecompretlon of a project results in 
lower overhead os lower interest costs for borrowed 
dollars, less exposure to damage by the elements (repairs 


Pie Oc tage ake EMe@ contractor's expense), avoidance of 


increased costs of labor and materials, and freedom to bid 


on other Work <-e 


Gomtuactor delays are quite often the result of 
MieoMpetcence Or Linanclal problems, however, a construction 
contract that does not allow for adequate time to complete 
the work, or allows for too much time to complete the work 
also has an effect on contractor performance. 
Specifically, contracts that specify an excessive number of 


working days or a long time period may’: 


“—prscourage Innovative management or construction 
Cechniques. 

-Encourage contractors to bid more work than can be 
handled in a timely manner. 

=R eg 1re paket cee G) agency administration and 
engineering costs. 

~memeourage lower bid prices. 

Zoi IOcReigm—- amd low-production contractors to 
bid on a project. 

~Reduce the bonding capacity of contractors. 
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Contracts that specify too few working days or a short 


time period may: 


-Encourage higher bids. 

-Increase bond costs for contractors. 

-Eliminate some qualified contractors. 

-Encourage good management and thus high production. 

-Cause the contractor to question each work-day charge 
(on working-day contracts). 


sievot adimnrseracion and engineering costs. 


Good planning and scheduling practices on the part of 
state agencies not only provide a predictable means for 
determining reasonable contract durations, but also a means 
Dy which to manage and control the progression of contract 
work. Joey upmeermccommean be Cracked, delays can be better 
anticipated, scheduling disputes can be more easily 
resolved, and agency resources such as manpower allocation 
for project inspection can be managed more effectively. 

Trew eeoe eaition of the Florida DOT Specifications, 
Shown in Appendix B, provides an example of how many of the 
issues discussed above are covered in highway construction 


contracts. 
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CONTRACT TIME DETERMINATION METHODS SURVEY 


A. General. 

In order to gather information on methods used to 
determine COMmsmmauec 1ON contrac durations by state 
Becortation agencies across the country, a survey was 
conducted which requested information on procedures 
followed. An example survey letter which was sent to the 
Arizona Department of Transportation is shown in Figure 3.1. 
This survey letter also requested information pertaining to 
Miemeuse Of productivity rates used by state agencies. To 
facilitate replies, a questionnaire (see Figure 3.2) was 


enclosed for agencies to complete. 


PreelleveyY RESpoOnse. 


Response to the survey was excellent. Of all the 
requests for information mailed out, nearly three-quarters of 
those receiving them responded. 

Replies received varied from single-sentence answers to 
packages of conSiderable volume. As expected, methods of 
determining contract durations vary from state to state, 
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COLLEGE UNIVERSITY OF FLORIDA 





OF 
ENGINEERING GAINESVILLE, FLORIDA 32611 
AREA CODE 904 PHONE 392-0933 
DEPARTMENT OF CIVIL ENGINEERING September 4. 1987 
ee C= VED 
ADOT 


‘SEP 1 6 1987 


A pea ee MeCurtagh ARIZONA TRANSPORTATION : 
1rector Research Center 

Arizona Department of Transportation 

ee 0. Box 13588 

Phoenix, AZ 8500/7 


Dear Mr. McCullagh: 


We are conducting a research study for the Florida Department of Trans- 
portation (FDOT) to evaluate and suggest improvements to their method of 
determining specified contract durations. The current method employed by FDOT 
for determining contract duration is based on productivity rates and total 
material quantities for specific activities. 


As a part of our study we are contacting other state transportation 
authorities in order to learn what methods they are using. 


We request your assistance in providing any information available con- 
cerning your procedure for establishing contract durations for new contracts. 
If you also use productivity rates in calculating contract durations, we would 
very much like to know what the rates are and what adjusting factors, if any, 
are used, 


To assist in your reply, we have enclosed a questionnaire which we would 
appreciate you returning at your earliest convenience. 


Sincerely, 





ZH/ckl 


Enclosure RECEIVED le G le | \ le If} 
SEP'S 0 109, SEP 16 1987 
CONTRACTS & SPECIFICATIONS CONST. SECTION 


FLORIDA'S CENTER FOR ENGINEERING EDUCATION ANU RESEARCH 


EQUAL EMPLOYMENT OFPPORTUNITY/AFFIRUATIVE ACTION EMPLOYER 


Pivtweso tes arizona DOL Survey Letter 
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Please Respond As Soon as Possible 


pepe 0: 


Dr. Z. Herbsman 

University of Florida 
Department of Civil Engineering 
346 Weil Hall 

Gainesville, FL 32611 


METHOD USED TO DETERMINE CONTRACT DURATION: 


(Please describe your procedure) 


Cull "GM Tene practice im determining contract duration is 
very much like that of most other agencies. Simple bar charts, or 
something approximating that, are generally prepared by our 
estimators based on their individual assessments of the amount of 
time necessary to perform major elements of work. This has been a 
reasonably reliable technique for all but the very largest and most 
complex jobs. The time required to do anything more involved than 
this 1s just not available. We are moving toward a computerized 
estimating system which may eventually allow a more sophisticated 
procedure with possibly greater accuracy. We do have available to 
us, at present, information developed by another office, which is 
intended to provide our district offices with manpower projections, 
however, 1t has not proven any better than the bar charts for 
accuracy. 


PLEASE SEND US COPIES OF ANY DOCUMENTATION AVAILABLE. 


Such as: Written procedures 
Work forms, calculation sheets 
Schedule of production rates used. 


PLEASE GIVE THE NAME OF PERSON WHO MAY BE CONTACTED FOR ADDITIONAL INFORMATION: 
Name: DAW/O GCG: ELA 
Position: —§ 7LAMSACTATIOM FN CLAIEEE. ~ SU PPREVISOE 
State Highway Authority: MYA EON A LEPT. OFF TIAN SOR TRTION 
Mailing Address: (05/ te, ICLSON KM 12, 


Telephone No.: (GoZ) 255 -72Z2/ 


~ 


Figure 3.2 Arizona DOT Questionnaire 
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oa eer epare | ids attempted To group together those 
methods that have enough correlation to be considered 


Similar in procedure. 


GC. Summary of Findings. 


Study of responses received by state transportation 
agencies on methods used to determine contract durations 
reveal that there are generally four basis upon which 


contract durations are commonly calculated. These are: 


-Construction season limits, 
“Haniel eyeOr sprOodauetion rates, 
-Work-flow techniques, and 


-Estimated costs. 


Other less common methods include time unit calculation 
and completion dates specified by the contractor at the time 
Seeame bid. 

In their Synthesis of Highway Practice, Special Report 
Number 79, the Transportation Research Board tabulated 
results of an extensive aver they conducted in 1981 which 
gives a breakdown, by state, of procedures used in 
determining contract time, along with other information 
discussed earlier in this report such as liquidated damages 
and incentive payments. This information is shown in Figure 
Bee ons Chapter IV offers representative methods of 
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determining Cea ehOis | Dased on survey material 


received from various states. 


Construction Season Limits 

Highway construction, particularly surfacing and paving 
projects, is severely dependent upon the weather. When 
ete ing Sa onmemcd Geico of this nature, state agencies must 
consider the limits of the construction season where the 
work is to be performed. Often, contract durations are based 
on the time that weather is expected to permit work to 
continue during the construction season. 

When based on construction season limits, contract 
times are only effectively predictable when projects are 
awarded sufficiently early in the construction season to 
allow completion, a large number of jobs are not given toa 
Single contractor, materials are readily available, and the 
contractor is held responsible for the expense of maintaining 
the project over the winter or paying liquidated damages .°? 

Meteorological data has been collected by many of the 
state agencies and combined with experience and historical 
construction data in the attempt to determine just how many 
working days there are in a year for areas under agency 
meemizgance fOr various types of construction. Work ing-day 
charts and tables for the state of Georgia are shown in 


Figures 3.4 and 3.5, and for the state of Indiana in Figures 
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Figure 3.4 Available Work Day Zone Map (Georgia) 
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eee eecnGe S.c. These £lgures are fairly representative 
of the manner in which working-days are calculated and 


miomlated among the states that take construction seasons 


into consideration when determining contract durations. As 
Gemonstrated in the charts formulated by the Indlana DOT, 
working-day calculations are STioewiosmecotcaslisaniea LOT 


Seeeecrent types of work such as bridge construction, light 
grading and urban construction, or medium and heavy grading 
work. 

Calculated values of available work-days are most often 
fee in combination with the other methods of determining 


Seomeract durations; rarely are they used alone. 


Quantity or Production Rates 

Based Jeo oom Mecm—_ oC iact. Gata from completed 
projects, many states compute daily production rates for work 
Meeiiommtiat effect project time. Figures 3.9, 3.10, and 3.11 
meet racte the tabulation of these values. The advantage of 
this system is that it breaks down projects into critical 
work activities, just as contractors would normally do when 
they determine the time needed to complete a job. 

Some states have gone a step further and developed 
productivity curves based on the quantity of work involved 


for different work items ina project. These allow agency 
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Figure 3.6 Working Day Chart for Bridge Construction (Indiana) 
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Figure 3.7 Working Day Chart for Light Grading and Urban 
Construction (Indiana) 
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Figure 3.8 Working Day Chart for Medium and Heavy Grading 


(Indiana) 
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FLORIDA DEPARTMENT OF TRANSPORTATION 


SPECIFICATIONS 


Criteria Used For Estimating Working Days 


Work to be Considered 


le 


i 


Lh. 


Clearing and Grubbing. 000923 Ac./SF 


Excavation (Regular, Lat. Ditch, 
Subsoil; Convert grading roadway 
to Cu. Yds. for this purpose). 
Shldr. grading (Resurfacing) at 
1 mi/day | 


Stabilized Roadbed 

Bases (Sand-Clay; Limerock; 

Limerock Stabilized, 

Shell Stabilized; and 

Soil Cement Base) 

Surface Treatment 

Cement Concrete 

Milling Existing Pavement 

Plant mixed surfaces 

(in tons- for conversion see * below) 


Storm Sewers (on Munic. Const.; 
includes pipe, inlets, manholes, etc.) 


Curb and Gutter, Valley Gutter, etc. 
Sidewalk 


Sprigging/Srassing 
2420 S 


Number of Working Days 


1 to 10 Acres per day, 

depending upon nature; NOT 
to exceed 20 (Grading time 
will govern after 20 days) 


(See chart for No. Days) 


5,900 Sq. Yds. per day 
(Not to exceed 19 davs) 


(See chart for No. Days: 


200 Cu. Yds. per day 
5,000 Sq. Yds. per day 


4,000 Sq. Yds. per day 
(Max 20 days) 


(See chart for No. Days) 


100 to 400 linear ft. per day 


300 to 700 linear ft. per day 
300 Sq. Yds. per day 
15,900 Sq. Yds. ner day 


(Not to exceed 15 days) 
(225,000) 


Pieuse 3.9 Standard Productivity Rates (Florida) 
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SECTION 


201 


202 


202 


202 


202 


203 


203 


203 


203 


203 


301 


301 


302 


303 


304 


305 


TIME LIMIT INFORMATION 


CONTRACTS AND SPECIFICATIONS SECTION 


(Select Controlling Items) 
te tA 


Clearing and Grubbing 


Removal of Timber Bridge 


Removal of P. C. C. Pavement 


Removal of Conc. Box Culverts 


Removal of Asph. Concrete Surf. 


Excavation or Embankment 
(Figure highest quantity only) 


Mucking Ditches (consider section) 


Mucking (Very large quantity) 


Shaping Roadbed 


Shaping Roadwav, Ditches & Slopes 


Shell (Spot Dumped ) 


Base Course (Non-Stabilized) 


Base Course (Class IL) 


Scarifying and Compacting Roadbhead 


In-Place Cement Stabilized Base Course 


Lime Trestment (24 Ft. Width) 
(20 Fe. Width) 


Subbase Treatment 


Civ. TIME 


1.5 Acres/Day 


2 Spans /Day 


500 Sq.Yd./Day 


1/Day 


1 Mile/Day 


3,900 Cu.Yds-/Deay (Country) 
1,000 Cu.Yds./Day (City) 


1,000 Ft./-0.5 Hile/Day 


3,500 Cu.Yds./Day 


1 Hile/Day 


0.5 ULle/Day 


500 Cu. Yds-/Day 


1,500 Cu.Yds./Day 


1,900 Cu.Yds./Day 


L Mile/Day 


6,000 Sq.Yds./Day 


6,000 Sq.Yds./Day 
5,000 Sq.Yds./Day 


8,000 Sq.Yde. or 1 Mi./Day 


Figure 3.10 Standard Productivity Rates (Louisiana) 
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Poi CAL PAI 


APRIL 1984 


CONSTRUCTION TIME ESTIMATES 


DAYS @ 7 DAY WEEK 


AWARD CONTRACT USE “WW" CODE 

MOVE IN TIME USE "WW" CODE 

DRAINAGE 

A. CROSS CULVERTS (GENERALLY INCLUDED IN G&DS) 


THAME IMO OS 


(Ome Yomoey OA Wee K 


1. RURAL HIGHWAYS Pe eT ePDAY 
2 Pet oOWAT S PeOe be 1. /DAY 
So. LARGE GEADWALELS 5 DAs UNIT 
fe oeeteeon. BOX CULVERTS © 5 DAYS/POUR 
Se CeUWweEDeIN EDGE DRAIN 
(PRODUCTION TYPE PROJECT) lSO0e otis DAY 
6. OPEN-GRADED UNDERDRAIN 
(PRODUCTION TYPE PROJECT) AOS AS, Dit 
Bee SEVEN. 
ee Oe 14 (UP TO 60") 20m Ee BAY, 
ames a VP OVER@ OU.) Seber, Winer 
Ceel4 -OVER (UP 10 60°) 80 LTIF./DAY 
JoiceOver | OVER 60”) 60 LFT./DAY 
See ee = 1N=e LACE AO a7 ky 
IiG@aubS EXC. PIT AND SETUP MIN. 5 DAYS 
So.  TUNNREUS 
a. Hand Mining Zio e 
b. Machine Mining Se er lee wiry 
emp EXCe Pil AND SE7UP MIN. 5 DAYS 
C ae NANHOLES 3 UNITS/DAY 
D. CATCHBASIN 4 UNITS/DAY 
UG eiereS 
A. WATER MAIN ( TO 16") S00 LF i ./ DAY 
FLUSHING, TESTING & CHLORINATION 4 DAYS 
B. WATER MAIN ( 20" TO 42") SOMEE leary 
FLUSHING, TESTING & CHLORINATION 5) DEES) 
C. ORDER AND DELIVER 24" HP WATERMAIN SU Ueto @ > DAT week 
De GASTLINES SOOmIE Tay way 
EARTHWORK AND GRADING Die CAP. RURAL 
FMB. CIP 2000 700 CyDsS/ vey 
EXC. AND/OR EMB. (FREEWAY) 2000 12000 CYDS/DAY 
EXC. AND/OR EMB. (RECONST.) 1000 S000 Cy OS DAY 
EMB. Meee eevee Leela) 400 800 CYDS/DAY 
MUCIMUEXC. WASTE & BACKFILL) 2000 CYDS/DAY 
eee (WIDENING) 20 STAS/DAY 
GRADING (Gé&DS) Zamolo A 
SUBBASE AND SEL SUB (24' OR LESS) ZU STAS/ DAY 
SUBBASE AND SEL SUB (MORE THAN 24' ) 15. Sigs 7 DAY 
SUBGRADE UNDERCUT AND BACKFILL 2000 CYDS/DAY 
SUBBASE AND OPEN GRADED DRAINAGE COURSE hoes, Dat 
Figure 3.11 Standard Productivity Rates (Michigan) 
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Pattee eomegeLermine a more predictable contract duration 
for Jobs of various’ sizes. mueores 3.12 ‘and 3.13 are 
representative of this method. 

An additional concern when basing contract durations on 
production rates is that the rates used will determine the 


qualifications needed by the contractor to complete the work 


Within the allotted time. To insure reliable bids, care and 
sound tudeement must be exercised when selecting these 
rates. 


There are also differing opinions among the states as 
to the period cleo m mice rOdUcCtTION rate data is 
accumulated. Where some agencies believe that production 
rates used in determining contract durations should be based 
on recent data to reflect advances in technology, others 
Delieve that "state-of-the-art" production rates could hinder 
those contractors that might use older equipment. 

Tien olemlNGerest Of COmparing Various production rates 
used by state agencies across the country, Appendix A is a 
tabulation of standard production rates used in determining 
working-days from 12 respondents who provided these values in 
the survey. Work item categories varied significantly from 
one state to the next so in many cases similar work items 
were grouped together to facilitate comparison. Many 
categories were unique to just one or two states, but were 
still included to show their existence. In fact, unique work 
categories appeared to be more common than similar 
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Figure 3.12 Productivity Curve (Illinois) 
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Figure 3.13 Productivity Curve (Louisiana) 


45 


Jie 
BS | 
Mit Et Ey 


i5© 





work categories. iMcmmeaoles tm Appendix A contain 8l 
separate work categories which were culled from several 
hundred standard work activities useaq by. the states 
mesponding. SOImeategdories were identical to others in 
Peone, Oniy ditferrmg hy title. 

Coo seicm wien COMparing productivity rates from 
micas Varerous States that each state, in many cases, seems to 
nave a different interpretation of what a particular work 
SomecgOry includes. In some instances the analogy of mixing 
apples and oranges iS eppropriate. This is especially true 
raaeeeee§6haitemS)6©6ChCEhat6[6Uilmncilude§6=6©e€arthwork and paving. For 
instance, "base" is considered a bituminous layer by most 


agencies, but a¥crushed aggregate layer by others. 


Further, not only da pace vetr10Nn rates vary 
Saegnificanmtly nye several categories, but the units of 
measurement also vary. For example, most states measure 


coicgeein tons per day while Michigan méasures this work 
category in stations per day. 

Another variance is the type or size of project to 
which a particular work category is applied. Some of the 
states apply varying production rates based on whether the 
Wiel omeomal | sOr “lange”, or “rural" or “urban". No further 
explanation [Sveti eeaovIGead ~for these distinctions. 
These contrast with states that divide projects up into 
Several types. North Carolina, for example, has six standard 
projyect categories: 
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faeeor Urban and Rural Projects 

sua migeaaeraving Projects 

-Paving Projects 

-Smali Rural Widening Projects 

-Small Urban Projects-Grading and Paving 

-Resurfacing and Surfacing 

ae Tee worse tMemenmens  OLLered fOr these differing 

project categories, however, is that the "Major Urban and 
Rona Progects" category applies to jobs with grading in 
eeeas §6«6«COf 1,000,900 eWetGmm~ye@ras, the’ "Grading & Paving 


Peeeecis’  Caltegery applies to jobs with less than 1,000,000 


CU ee. yards, and the "Small Urban Projects-Grading and 
Paving" category applies to both widening and new location 
jobs. en EicCmNag@mley OL Anrormackion provided by the 


Survey respondents, further interpretation is left to the 
meagaey . 

The use of productivity rates is almost always combined 
with a work-flow method to determine expected contract 
duration. In most cases, overlapping work-items are taken 
mec W@ensideration wwhen calculating contract time, however, 
in some cases, states simply add calculated durations of each 
Sora owe wewOrk-itjem Wals if they were umaffected by other 
work. ties timreeecadnre “ean —orten lead to excessive contract 


time allowed ina contract. 
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Work-Flow Techniques 


Teouoieiicniy erotmns, Of Seneduling techniques exist, the 
methods most widely used by state agencies are bar charts 
and/or ea Cru ucal path method. Greene ene type of 
aemeautiing method used 1S dependent upon the complexity of 
em@em project. in guestion. 

Bar chartS are £avored by many state agencies because 
of the ease in which all parties involved in the construction 
Pgeess Can readily understand them and determine progress on 
the job. They are also easily understood by those not 
meerevea In Construction whicn 1S an advantage when using a 
eeeeaule as evidence in court. 

ie edie enaiae i ucean Oy Lme State of Indiana is 
Simemva in Figure 3.14. Pomecanmewemsoecen rrom this figure, a 
Sepericant amount of scheduling information can be presented 
Mmmmamsitple and clear manner. These type of charts generally 
ieee the number and description of each activity along 
with each activity's quantity of work and daily productivity 
rate and early start and early finish dates. The critical 
Pomamecan Casily be shown by high-lighting, or other means, 
and float times can also be shown in a similar manner. 

A drawback in the use of bar charts, however, is the 
inability of those using them to easily determine activity 
dependencies. To aid in better understanding bar charts, 


dependencies, along with @uracion,  Ganmly start, early 
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Figure 3.14 Highway Project Bar Chart (Indiana) 





Merrett, lace Start, late finish, and total float times, as 
well as critical path notations, are quite often tabulated 
and used as a supplement to the bar chart. 

PipeaiovereecOwrChne problem of nNnoE being able to quickly 
esc mec ctcrmIne activity dependencies for a project is 
mereyved with the use of network scheduling. The critical path 
method (CPM) 1s a network scheduling technique that clearly 
froplays, in a schematic form, dependencies an activity has 
Sueeany other activities in a project. This method of 
determining contract Guration is most useful for large, 
MeeenGareqg projects that require extensive coordination of 
Materials, equipment, personnel, and administrative support. 
Because it does not show job progress as readily as a bar 
S@eee Might, bar charts are often used in conjunction with 
CPM diagrams. etic e vedi State ome cite Critical path 
method for major projects, only seven state agencies use CPMs 
regularly. 

Aomewien | mest “seheduling techniques, several distinct 
Seley methods exist. Tieomnost ome Vo lLomMeminet lod USEd Dy State 
agencies is arrow diagramming. Information on the basic 
elements of CPM by arrow diagramming is given in Appendix 
ae Piguet, mas supported by ainformation in Figure 
3.16, further illustrates the use of this method. As can be 


Seowmein Figure 3.986) determining activity dependencies, when 


Weing this method, is a relatively simple matter. 


one 





~ 9S L445 


WoRKING Days 


RIptcal [ATH — 


va 





Figure 3.15 CPM Network (Missouri) 
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Figure 3.16 CPM Network Information (Missouri) 
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Fevimated Costs 

Another method used by Some state agencies in 
determining contract durations is based on the estimated 
S655 of projects. Vimeo mraeautnakt Mere Costly projJects 
Peet egt@izre more time, and vice-versa, contract durations 
are established accordingly. Although some agencies only use 
Meo method of contract time determination for smaller or 
ress Sormouwmecaccds Projects, “some use it exclusively for 
certain type jobs, regardless of size. 

A method such as this requires a considerable amount of 
data ee based on location and type of work in order 
for it to be effective. Daca compiled by New Mexico on 
grading and paving projects, and by Washington D.C. on 
Seeuetural projects is shown in Figure epee 

The graph in Figure 3.18 was developed by the State of 
Idaho Transportation Department. Piece Ve Loom Gis Graph, 
Idaho broadly classified several bands of work and project 
terrains, and used working days for the ordinate and dollars 
TO Micmmeaiomreca.  Potadolvsmmenmt. of Che bands was from 
Sreculaeroius based on statistical data, and this particular 
Chart has seen no major changes since it was first published 
my 1981. In addition to the time period derived from this 
figure, tIdaho officials adjust the contract time depending on 
the time of year the contract is awarded and any seasonal 


limitations. 
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Figure 3.17 Cost-vs-Completion Time Curves (New Mexico, 
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Pe voatoma, wien Obhily the program amount for a project 
MomeavVatlable, @a@ “guesstimate" of working days is made from 


Values found in Figure 3.19. 


Other Methods 


Vitec Mast sumagority of state agencies use one of 
Mmmm Previously discussed methods for determining contract 
Seat ions, or more likely a combination of these methods, 
Chere are some methods that stand apart. 

here re researcm at MiSSiSSiIppi State University, J.H. 
Oswalt, ae TiMicoOlmanaele Go. H@tard Submitted their report 
SemieciOod. to Determine Contract Work Days-Implementation in 
LS) fie) to the Mississippi State Highway Department, in 
Seeperacion with the Federal Highway Administration, which 
G€ontained the development of a computer-generated procedure 
momeeecstimacing work time and for reporting and monitoring 
Meomeracyvor progress, eet Vee ie ents Are wised as 
mieme meaastre Of Work with each month having an assigned number 
weaeeerme Unites available depending on the type of work. A 
Smet aescription of the Mississippi procedure taken from 
Peem@oportation Researeéh Board Special Report 79, is given in 
Appendix D. 

Another method that is not often used is the allowing 
Seeconcracztors to play arole in the selection of contract 
Gamoeletion ‘dates. Mime oONcmevacminatoan 9 D.€. projects, the 
choice of two different contract durations is presented to 
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Re Or THUMBS POR WORKING DAYS 


WHEN ONLY PROGRAM AMOUNT 15 AVAILABLE 


Grading and Drainage Projects 


Under $100,000 (Minimum 30 days) 


$100,000 to $200,000 
$200,000 to $300,000 


Over $300,000 


Gearing, Drainage, & Dustless Type Surface Projects 


Drier $100,000 (Minimum 40 days) 


$100,000 to $200,000 
$200,000 to $300,000 


Over $300—000 


Dustless Surface Projects 


Under $200,000 (Minimum 40 days) 


Over $200,000 


Figure 3.19 Contract Duration Estimate 


(Oklahoma ) 


| 


$1,000/day 


$1,250/day 


+ 10 


days 


Sa 07 day + Ot days 


$2,000/day 


$1,500/day 
SZ 0007 day 
SOO day 


$3,000/day 


$3,000/day 


$3,500/day 


By Project 


+ 10 


Cost 


days 


days 
days 


days 


days 


days 





Bometeectors,. tie lowest valid bid by either date 1s accepted 
by the agency. In Mississippi, one project was awarded based 
Zoe rere Mec ompletion dates included by contractors in 
mgeir bids. Increased road user costs on the job were 
@errated at ¢/,000 per day; so to determine the low bidder, 
the number of contract days submitted by contractors was 
feet plired by $7,000 and added to the contractors' dollar 
eemoumes for the Job. The four low bidders for the project 
are presented in the tahle below. AS can he seen in the 
table, the apparent low bidder (with 151 days) did not have 
the lowest aia! amount, however, after including road user 
costs, he was low overall. When administering the contract, 
the $7,000 per day road user cost was added to the amount 


normally charged for liquidated damages. 


6 
Tales 3.1 - Low Bidder Calculation rooteeilon a 


omer mmm mr ecm mmm te mm crm ee ee 


Direct Work No. Days Total Work and 
Bidder Total Items($) Coe Days Comparison($) 
] Ave |, 59 SMMC ade De LO Io eZ 
Z 44 , 930.31 Ze Goer O41 
3 Spell, Deis 201 alae 6,155, IH .81 
4 Dj 2 ROR 2129 266 TOG, 6 1 Ties 
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Cheer hb 
Rep Rom TATIVE METHODS FOR DETERMINING 


CONTRACT DURATION 


Peeeoeneral. 

Although the methods used by state transportation 
mermemeo in aetermining contract durations can be grouped 
Mmeor Similar types, the following sections of this chapter 
[Meese rate that each and eévery organization has its own 


procedure that is unique in some way. 


ALABAMA 

Amebama is typical of those states tnat rely heavily on 
Meemeecxper rence Or ~Emeir personnel in determining contract 
@usatieons. Come derations in” deremwmmning contract tine 
iene € Pica moe rclDpamece= CONEracCt —Sdollar “amount, traffic 
conditions, location, and individual items of work in the 
project. Work item production rates are not considered in 
eis process. 

Bien  ChewiageuGorsmunat ame considered, the determination 
1s made as to how many construction seasons’ or partial 
seasons may be needed to complete the work. This process is 


oo 





Zeleowede  Iiitepemaeiciy by tne Construction Bureav and the 
Bom@oetruiection Division within the Alabama Highway Department, 
ealgmeeaiter discusslem between the two, a contract time is 


agreed upon. 


ARKANSAS 

The determination of contract durations by the Arkansas 
State Highway and Transportation Department is based on 
meammedara. work item productivity rates. With the use of these 
meees, and a work item quantity breakdown such as that shown 
meerioure 4.1, a bar Chart is generated showing the logical 
progression of work in work days (see Figure 4.2). With the 
mMumber of work days calculated from the bar chart, the 
corresponding number of calendar days is established by 
comparing the number of work days necessary to complete the 
work to the allotted number of work days per month by zone as 
determined by geographical location and type of work (see 
Figure 4.3) and the number of calendar days per month. 

Dneeeeme DOrocess of the work, working days are defined as 
dayS on which the weather, condition of the ground, or the 
condition of the materials being used are such that the 
contractor can employ 60% of his forces and equipment fo 
prosecute the work required at that time in the regular 
sequence of operations as determined by the Resident 


Engineer. 
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Munwome OlwLe MiGhwaAr AND TRANSPORTATION DEPARTMENT 


JOB R10013 
METPSBURG-Hwx. 64 (BASE & SURFACE) 


SIALrE JOB 


The proposed project consists of approximately 2.011 miles of Reconstructed Base 
Course, Bank Gravel Base Course, Bituminous Surface Treatment (Shoulders), Asphaltic 
Concrete Hot Mix Surface Course and Misc. Items on the Wittsburg-Hwy. 64 Base and 
Surfacing Project, State Highway 163, Section 1, Cross County. 


It begins at the intersection of Hwy. 64 and Hwy. 


including 0.189 mile exception. 


The following items and approximate quantities are involved: 


ae 
1662 


14058 


2 ou 
32 
7929 
2816 
164 
1 
114 
1063 
1 


uo" 


Stas 
CuYds 
Gals 
Gals 
CuYds 
Gals 
Tons 
Tons 
eos 
SqFt 
LinFt 
les: 


Figure 4.1 


Reconst.Base Crse. 

Bank Gravel Base Crse. 

Prime Coat 

Tack Coat 

Homer eerie bite ouri. boot. (Cl.10) 
ASOiaea oC, oUrt.t cmt. 
Migerees in ACHM Surft.Crse.(Ty.2) 
Asph.Cem.in ACHM Surf.Crse. 
HMaimt, Otmebrat Lic : 

Signs 

Temp. Pvmt.Mkgs. 

Mobilization 


The successful bidder will be required to complete this contract on or before 


Proposed Project Work Items (Arkansas) 
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163 and extends south 2.20 miles 


November 
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Figure 4.2 Project Bar Chart (Arkansas) 
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Figure 4.3 Work Day Zone Chart (Arkansas) 
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Once the number of calendar days needed for the work is 
established, a fixed completion date is determined based on 
aieeeestaimated starting date of the project. When other 


factors, such as seasonal limitations, utility adjustments, 


projects Vii opeemulcy ~heems, Or jobs on which quick 
completion is desired, are of importance, the £ixed 
completion date is adjusted accordingly. Fees On mas 1S 


Pexea completion date that the contractor sees in proposal 
documents; he is responsible for establishing his own 
progress schedule for completing the work within the allotted 


time. 


MARYLAND 

The method used by the Maryland Department of 
Transportation in determining contract durations is very 
Similar to that used in Arkansas; production rates based on 
mrs torical data are the POuliecaunon OL  COMmEract ~ time 
determination. 

Using the Engineer's project estimate, controlling work 
item quantities are divided by standard productivity rates 
which provide "unadjusted" work days for each work item. 
These unadjusted work days are then multiplied by the 
"Average Overlap %" to determine adjusted work days for each 
work item. This value is the average amount of time, based on 


historical data, that work items are considered controlling 
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versus overlapping. Zee Gerospicdys tiese Yalyes for 


various work items and shows how adjusted work days are 


computed. 
After adjusted work days have been calculated, 
consideration is given to construction seasons. To do this, 


the adjusted work days are charted on a bar chart (see Figure 
4.5) based on the anticipated Notice to Proceed date and the 
average number of work days per region depending on the type 
of job, as shown in Figure 4.6. This enables the estimator 
to foresee if certain items of work might be delayed due to 
temperature Or weather restrictions, or other limiting 
eonditions. 
Smaart ec Onolactaetons include; 
-Lead time needed for approval of plans, shop drawings, 
and pile hammers 
-Time for fabrication of structural steel and other 
Specialty items 
-Curing time and waiting periods between successive 
paving courses and between concrete placement 
Operations, as well as specified embankment 
settlement periods 
-~ContMieweing operations of adjacent projects’ both 
public and private 
Bice yanOEmGoordinacion Of road construction with 
utility construction or relocation, when indicated in 
contract provisions 


oe 





OPERATION 
Preliminary/Prep Time 
Grading 


Drainage > 


STRUCTURES 


Excavation 
Piling 

Footing Concrete 
Substructure 
Struct. Steel 
Superstructure 
Deck Coatings 


PAVING 
SHOULDERS 


LANDSCAPING 


OVERLAP/SPECIAL CONDITIONS 


* AVERAGE 
OVERLAP 


1002 
704 


O-257 


257% 
25% 
25% 
754 
754 
1002 
1002 


702% 
702 


1007 


UTILITIES (included in contract) 


Water, Sewage 


0 


Lighting, Signing, Signals O = 507 


CLEANUP, FINALIZE PROJECT 


1002 


SPECIAL CONDITIONS 
Max. 10 Days 
Usually includes drainage 


Drainage items are usually 
completed during grading. 


Minimum 150 CD required 
to fabricate & furnish 
struct. steel. 


Resurface = L0O0Z 


Resur£face = 100% 


Max. 10 Days 


*XNo. of adjusted work days = No. of unadjusted ao days x Average Overlap 


(controlling Z%) 


where the no. of unadjusted work days = plan quantity 


productivity rate 


(Convert controlling % to decimal by dividing by 100 before multiplying)) 


Pee 20) 6C.Y. (plan quantity) 
15 C.Y./day (Productivity rate) = 8 unadjusted work days 


8 unadj. work.days x . 25 (25% controlling %)= 2 adjusted workdays 


Figure 4.4 Average Overlap Values (Maryland) 
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Figure 4.5 Contract Time Estimate (Maryland) 
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#34 +" 


AVERAGE NUMBER OF WORKING DAYS ON CONSTRUCTION CONTRACTS 








SOUTH/EASTERN MD. CENTRAL MARYLAND WES'TERN MARYLAND 
Bridges Roads Bridaqes Roads yan ee ol Roads 

January 8 5 4 4 4 2 

February 8 5 5 5 4 2 

March lei 8 9 8 5 4 

April 14 vo 1S Le 14 3 

May 18 14 16 2G 16 15 

June 18 17 18 ee? 16 18 

July 19° 17 19 18 19 17 

August 18 eo 20 18 LS ay 

September 18. 18 19 by 18 18 

Oetober 19 18 ae ee 16 16 

November 16 13 15 16 10 ~ 10 

December 10 9 10 8 eee: 4 
| TOTAL 77 eau 169 ‘164 143 136 
¢ 

Calvert . Baltimore Garrett 
Charles Cecil Allegany 
Caroline Carroll 
Dorchester Frederick 
| Kent Rarford 
Prince George's Howard 
Queen Anne's Montgomery 
St. Mary's Washington 
somerset Anne Arundel 
Talbot 
Wicomico 
Worcester 


The region into which borderline counties are categorized may vary depending 
upon job location within the county. Use average work days p pertinent regio: 
”~ 


accordingly. if, 


on 
| ON b 


/ 


lla , 
orman G. Harris, Chief 









| ‘£fective Dec. 19, 1983 





Bureau of Construction Inspection 


‘December 17, 1984 


Figure 4.6 Average Number of Working Days by Location and 
Job Type (Maryland) 
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-leeneron Of GisEUption to traveling public caused by 
Sonseeruce lon 

-Duration of delay in providing relief for heavily 
congested routes 

—Jene dime Oteworgeon alternate routes 

-Loss of revenue to businesses within affected areas 

-Timely response of emergency vehicles 

-Cost of the project 


-Cash flow of the State Highway Administration 


From experience, Maryland officials have determined 
that the most benefit is achieved, in almost all situations, 
by allowing the least amount of time for contract completion 
based on average productivity rates. The time allowed in 
Maryland contracts is almost always in working days, however, 
for major projects of a sensitive nature, construction time 
is by specified completion date. hie cnls “Sretiati on, 
increased productivity rates are used in anticipation of an 
accelerated construction schedule which might require the use 
of multiple shifts and crews, weekend work, etc. 

Finally, aside from those considerations given to the 
unique Cheieaeteristites © cach “project, it is felt by 
Maryland officials that sound engineering judgement is of the 
utmost importance in the estimation of allowable contract 


time. 
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PENNSYLVANIA 

Coneract ieelOonesmetOr  Minety-rive percent of all 
projects in Pennsylvania are determined with the aid of a 
computer generated bar chart. Input by the users of the 
computer program "Construction Estimator" includes the work 
days of each operation as calculated from anticipated 
quantities and productivity rates, the anticipated Notice to 
Proceed date of the contract, the work activity logic, anda 
working day calendar based on location and whether or not the 
project is standard (135 work days/year), accelerated (180 
work days/year), or slow (102 work days/year). The input for 
the working day calendar is shown in Figure 4.7. 

The output generated by the computer software consists 
of a conversion chart of work days to calendar days (see 
Figure 4.8), anda final calendar day bar chart, as shown in 
Figure 4.9, which is included in the contract bid proposal 
for informational purposes in the majority of construction 
@emeracts let by the agency. 

For projects which are large and complex, and in highly 
urbanized areas, Critical Path Method (CPM) charts are 


provided to the Pennsylvania Department of Transportation by 


design consultants hired by the Department. These type 
contracts also sometimes include incentive/disincentive 
clauses for intermediate milestone dates, and increased 


liquidated damages for contractor failure to meet contract 
completion dates. Because department personnel have only 
limited knowledge of CPM, construction management consultants 
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Figure 4.7 Working Day Calendar (Pennsylvania) 
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CONTRACT NUMBER: 111203 LETTING: 7 - 30 - 87 
COUNTY: ALLEGHENY NOTICE TQ FROCEED: 9 - 14 - 87 
ROUTE: 0837 SEC: S2M START WORK: 9 - 14 - 27 
CITY-TWF-EBORO: DUQUESNE HOURS/DAY: 8 
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Figure 4.8 Work Day to Calendar Day Conversion Chart 
(Pennsylvania) 
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Poem—enetained FCO MONLtTOr and analyze project CPM charts during 
project construction. 

The CPM chart developed by the department's design 
consultant (see Figure 4.10) is included with the contract 
bid proposal along with special contract provisions that 
discuss its use. These provisions state that deviations may 
be made, upon approval, from the general logic sequence of 
the Pre-Bid Schedule to suit the sequence preferred by the 
contractor, however, the contract completion date and the 
milestone dates in the schedule are considered Binding. 

AS a eis, to the methods discussed above, the 
Pennsylvania Department Sum Ubamspertaclom also prepares 
additional documents that show the schedule of work for 
projects. These include a "Straight-Line Diagram and Analysis 
See operations” (see Figure 4.11), and a work day bar chart as 
Shown in Figure 4.12. The first document includes a diagram 
that shows the limits of work by stations, quantities and 
productivity rates of project work items, the construction 
sequence of the project, and the duration of each work item 
in work days. The second document summarizes the work item 
information from the first in the form of a bar chart. 

One important aspect of this process that was not made 
clear in the Pennsylvania DOT survey response is the manner 
in which productivity rates are determined. It appears from 
the information provided that the determination of these 
values is left to the discretion and experience of individual 
DickbiGunontices. 
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Figure 4.10 Pre-Bid CPM Construction Schedule (Pennsylvania) 
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Figure 4.11 
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Figure 4.12 Work Day Bar Chart (Pennsylvania) 
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SOUTH CAROLINA 

The method used to determine contract durations by the 
South Carolina Department of Highways and SiPVe sk ale 
Transportation is similar to that used in Maryland. Standard 
productivity rates based on project size and type, and 
estimated work item quantities determine an unadjusted amount 
of time needed to complete the work. While Maryland adjusts 
each individual work item according to “Average Overlap" 
values, South Carolina adjusts the sum of all controlling 
work item work days by multiplying the total value by a 
meomeurrency Factor" which accounts for the number of 
potential activities which can be performed simultaneously. 
This factor can range between 0.5 and 1.0, depending on the 
type and complexity of the project. The lower end of this 
range is typical for grading, drainage, paving, and bridge 
projects, while the upper end of the scale 1S more suited 
towards resurfacing projects. 

Once the adjusted number of work days has been 
calculated, the effect of work seasons on contract time is 
determined. This is accomplished by the use of a "time 
chart" which accounts for the number of anticipated days per 
month, depending on type of job, that would be suitable for 
performing construction work. 

Figure 4.13 and 4.14 illustrate this process. As seen 
in Figure 4.13, the total amount of work days, when adjusted 
by a Concurrency factor of 90.5 applicable to the project 
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CALCLLATION OF CONTRACT TIME 
PROJECTS(ESTIMATED COST-OVER $1,000,900 ) 
LETTING: JUNE 1997 


TYP. PRIM. PROJ. (WID., GRAD. , DRAIN. , C&G. , REHAB. ) 





FILE NO.: 32.806 etc. PROJECT NO.: IR-IRG-20-2(57) COUNTY: RICH/LEX LENGTH: 12.071 MI. 

ITEMS QUANTITY —s WIT UNITS/DAY DAYS 
CLESRING AND GRUBBING 12.071 MILE 0.3 40 VNbt Lbnts so} usted #2 tor this 
UNCLASSIFIED EXCAVATION 216676 CY 300072 type Se due to engl) 
TRAFFIC ITEMS 0 { 40 oF havl, cobain of agphett Lonk, 
NAC. OR STAB. AGGR. BASE CR. 2670 ~—Ss SY 1000 3 ie 
EARTH TYPE BASE COURSE 0 CY 800 0 
SCARIFYING, MIXING, ETC. 0 MSY 4 0 
MILLING 0 SY 8000 0 
REM, OF EXIST. PAVT. {6295 SY 800 20 
ASPH. CONC. SURF. CR. 56227 ‘TON 64200 47 
ASPH. CONC. BIND. C2. 91255 ‘TON “! 1200 76 
ASPH. AGGR. BASE CR. {35642 TON U) 1200 {13 
CONC. CURB § GUTTER isise2 LF 300 61 
CONC. MED. BARRIER 39823 1000 50 
CONC. MEDIAN 2168 = SY 150 {4 
PIPE CULVERTS(15"-24") 25040 oF 200 {25 
PIPE CULVERTS(30"-54") i672 oF 150 1 
PIPE CULVERTS(60" OR )) 0 LF 100 0 
CATCH BASINS ,MANHOLES, ETC. 283 = EACH g 35 
GUARD RAIL 31667 oF 300 106 
PIPE UNDERDRAINS 0 UL 300 0 
BRICK MASONRY @ SCY 25 0 
CONC. FOR STRUCTURES 332s g 4h 
FENCE 11600 LF 300 39 
SEEDING {42 MSY 19 g 

TOTAL 894 
(CONCUPRENCY FACTOR = 0.5) ADJUSTED TOTAL (DAYS) 447 { 


COMPLETION DATE : JUNE 30, 1999 —O A- 94) 


I 1 u 9 
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GRADING, DRAINAGE, BASE & SURFACING PROJECTS 
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Figure 4.14 Grading, Drainage, Base, and Surfacing Project 
Time Chart (South Carolina) 
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Shown, equals 447 work days. Considering a contract letting 
in June, 1987, and 163 work days/year as determined by the 
time chart of Figure 4.14, work through the full month of 
June, 1990 is necessary for this particular project. 

To show the effect on the number of anticipated work 
days per month by the type of job involved, a time chart for 
resurfacing projects is shown in Figure 4.15. As can be 
seen, these values differ significantly from those of Figure 
4.14, and the total number of anticipated work days per year 


is calculated as 147 vice 163. 


WYOMING 

The Critical Path Method is used by the Wyoming Highway 
Department in determining contract durations. The procedures 
followed were summarized by the Transportation Research Board 
fimeeecneir Syminesis of Highway Practice, Special Report 79 
entitled "Contract Time Determination" and are included as 


Appendix §£. 
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RESURFACING PROJECTS 
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Figure 4.15 Resurfacing Project Time Chart (South Carolina) 








CHAPTER V 


CONCLUSIONS AND RECOMMENDATIONS 


A. Conclusions. 

As outlined in this report, there are various methods 
used by state transportation agencies for setting time limits 
om construction projects. Most commonly, the basis’ for 
determining contract time includes reliance on construction 
Seasons, anticipated production rates, work-flow techniques, 
and estimated project cost. In most cases, a combination of 
Eyweee or more Or these methods is used in contract time 
Getermination, depending on the size, type, and urgency of 
the work involved. 

Probably one of the most important factors in the 
determination of reasonable Gonerace durations is the 
performance evaluation of existing methods being used. While 
most agencies stated that their procedures were based on 
historical data, only the Maine Department of Transportation 
provided documentation (although "sketchy") in their survey 
response that showed the monitoring of estimated work days 
versus actual work days, and estimated productivity values 
versus actual productivity values (See Figures 5.1 and 5.2). 
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Figure 5.1 Estimated-vs—Actual Work Days (Maine) 
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Figure 5.2 Estimated-vs-—Actual Productivity Rates (Maine) 
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Peoeceninieme meme VYalldity of existing procedures, it is 
essential that careful observance be made on all jobs, 
whether they are completed early, late, or on time, with 
diary notes kept on determining Eo onaons of each. 

To best make use of historical data, an agency should 
maintain a construction data file that contains such items as 
production rates, time, weather effects, effects of various 
Poomweconagitions, ete. that cover the previous 3 to 5 year 
weriod. Factors discussed earlier in this report including 
Momo muet lon Season effects, agency cash flow, availability 
of potential contractors and/or materials, related utility 
work, and agency commitments should also be given due 
Consideration before final determination of contract time is 
made. In many cases, standard productivity rates included 
wath agency survey responses were not the same rates used in 
representative project time determination worksheets provided 
by the same state agency. As previously discussed, revising 
figures to accommodate EhemmUnneue| COnditions of “each 
particular project iS important, but when doing so, it is 
just as important to document reasons for revisions for 
future evaluation. 

The objective of the agency is the satisfactory and 
timely completion of work; not the collection of liquidated 
damages“! To this end, it is the agency's responsibility to 
ensure that contract times are reasonable. Contracts that 
contain more time than is necessary to complete the work, as 
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well as contracts that do not allow adequate time for project 
completion, may result in a poorer quality job, or an 
Mmiemedsea Cost of construction. 

Even with utmost care and consideration given to the 
Giewermination of contract durations, problems may still 
Seeur. Factors may be overlooked during the planning stages 
of a project, contractors may bid more work than they can 
handle, union difficulties may arise, or site conditions may 


vary from those thought to exist at the time of contract time 


determination. FG is this point in time that an agency's 
scheduling efforts in determining contract time becomes 
extremely valuable. Schedules developed by an agency can be 
very useful for monitoring work progress, and aid in 


determining whether steps must be taken to get the contractor 
Daek on schedule. They also help substantiate liquidated 
damages that may be assessed against a contractor, or refute 


unjustified contractor claims for time extensions. 


B. General Recommendations. 

The Transportation Research Board has suggested the 
following general guidelines for state agencies when 
computing contract durations“°: 

1. It is recommended that agencies be flexible in 
establishing project working days or completion dates. It is 
not desirable to be highly restrictive in specifying contract 


duration. For some projects, selecting contract time based 
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on construction seasons appears to have merit. Liberal use 
of construction-season time limits on paving and resurfacing 
projects will help contractors in keeping bids reasonable. 

2. When a contract must be completed within a narrow 
range of time, specifying a contract completion date is 
preferable to the stipulation of the number of working or 
calendar days. 

3. Once specified, contract time becomes a contractual 
condition and should be rigorously enforced. 

4. Liquidated damages should be prescribed according 
to the time that traffic and/or the general public is 
inconvenienced, and for direct engineering supervision costs 
of minor completion off the roadway. 

2. The time required to complete a construction project 
may be based on past experience with Similar works It is 
recommended that a formal rational approach be developed for 
use in determining time requirements. 

oO. Some means of showing the time available for 
specific items of project work is recommended. A precedence 
(CPM) chart or bar chart may be prepared manually or with the 
aid of a computer. 

7. Time schedules should be compared with the actual 
progress on the project. The contractor should be required 


to prepare a revised schedule if a work slowdown occurs. 
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8. Enforcement of time charges on working-day contracts 
should be administered uniformly and fairly. The contractor 
Should be given the opportunity to contest time charges. 

Be. Production rates and other variables used _ to 
estimate contract time should be updated monthly or after 
Sach major letting. Data wot reflecting current comditions 
Emould be removed from the file. 

10. In setting contract time limits, a decision must be 
made on whether to have the construction project completed by 
a Specific. date at any cost or to have the project completed 
in a reasonable period of time at reasonable cost. The 
agency should be responsible for identifying the projects 
that must be completed at the earliest practical date. The 
~eemey mest also decide wwhether to use only liquidated 
damages or to specify incentive payments in addition to 
liquidated damages. 

11. Each method of setting contract time should be 
evaluated by comparing contract completion times to actual 
completion times. An analysis of the frequency of the use of 
liquidated damages and bonuses shiemid be made when 
moadirtications of the methods are considered. 

mother recommendation is ‘that the states make an 
attempt to establish common terminology for work categories 
so that comparisons can be made, at least within geographical 
regions, to assist in the evaluation and updating of 
currently used productivity rates and other job factors. 
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Ce Proposed Me LOLs DaberMiningd Conkrac ime. 

Dieeciec Vase § MaAagJOLIiCyY Of Cases iC is not necessary for 
agencies EO determine exact day-to-day schedules for 
projects when establishing COMezace Ime; le 15 only 
necessary to consider those work items that are significant 
or some o lilring in nature. For this reason, with the 
exception of large, complex projects, simple bar charts are 
more than adequate when determining reasonable contract 
durations. They are easy to understand and prepare. The 
following step-by-step approach, nearly identical to the 
approach outlined in the June, 1981 ASCE paper "Setting 
meemway Construction Contract Duration" by Donn &. Hancher, 
and James E. Rowings, is offered as a suggested method of 
determining contract time, using the work items and 
Gependemeles of the Indiana bridge project shown in Figure 
3.14. 

Step 1. The first step in determining the amount of 
time necessary for completing a particular project is to 
examine all project drawings, specifications, and contract 
documents. In order to determine all of the necessary work 
activities which must be completed on the project, the person 
establishing the contract duration must become familiar with 
the existing conditions, the scope of work, and any special 
requirements or Seeoumnas which are incorporated in the 


C@iiteract. mAs step will help determine the type of 
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Pome ractor that is expected to bid the job, thereby 
indicating the range of anticipated productivity rates for 
the project. 

Step 2. Once there is a full understanding of all 
project requirements, So Oiieeenea he and controlling work 
activities must be identified. These activities should be 
numbered and listed as close to chronological order as 
possible on a worksheet such as that shown in Figure 5.3. 
The corresponding quantities for each bid item or work 


activity should be listed in the third column of this 


worksheet. Consideration should be given to significant 
material procurement periods, as well as time periods 
necessary for such things as shop drawing 


submittals/approvals, Or concrete curing. 

Step 3. After all salient work activities have been 
identified and listed, the project LOCA must be 
established. This involves the identification of those 
aeeivyities that must precede the activity in question. These 
dependencies should be listed in the sixth column of Figure 
a 3. 

Not all logic is based on starting an activity 
immediately following the completion of a preceding activity; 
there are a few varying relationships that may occur, such 
as minimum or maximum time periods specified between start-to- 
Samet yeoeare-to-tinish, Or finish-to-ELinish activity times. 
The variation that is most common, and of most importance to 
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Ene individual determining contract time, is the start-to- 
start relationship. timomecase — has es Many OCCurrences in 
ecistruction. For example, in a new road construction 
project, paving may begin if it is started a certain distance 
(or time period) behind roadway preparation operations, or 
forms may be stripped from concrete slabs a certain number of 
days after the concrete is poured but before it has finished 
mee 1g « This relationship can be indicated on the worksheet 
by showing the number of days between activity start times in 
work days placed in parentheses after the activity listed in 
eelumm 6. An advantage to this step is that it helps to 
identify work activities that may have been omitted from the 
original work item list, work items that need further 
breakdown to support the logic, and work items that may be 
grouped together without confusing the project logic. 


Step 4. The next step is the establishment of activity 


durations. This is accomplished through the use of 
anticipated PEOGUEEL IVity rates HOt each of the work 
activities. As discussed earlier in this report, average 


productivity rates should be based on historical data of the 
past 3 to 5 years, and reviewed and updated periodically to 
ensure reliability. Once the productivity rates are known 
for each of the work activities, they should be entered into 
cies meiurtn column Oo Figure 5.3. Activity durations, located 
in column 5, are calculated by dividing the work item 
quantity in column 3. by the the daily productivity rate in 


a 








column 4. The resulting value, which should be rounded up to 
the nearest whole number, is the number of working days an 
ioveryvratval work item requires for completion. 

Step 5. With the project logic established, start and 
finish times for each activity may be determined. Wie 
assumption 1s made that the project starts on work day QO, 
and feae tava les mulat havyesmompreceding activities which 
are depended upon have ae start time of 0. This should be 
Smeered in column 7 of Figure 5.3. Finish times for these 
semyvicties then are simply their durations, which are listed 
mm column 95. Finish times should be placed in column 8. 
Next, the activities that have dependency relationships are 
Gens idered. TPOm—coceMiuOr uence Gul ttEleS, a Comparison must. be 
made of Srouebish times of all preceding work items that the 
activity is dependent’ upon. The largest value of these 
eomess tme Start time and is entered in column 7. The 
finish time is then calculated by adding the activity 
duration to the start time. When considering activities that 
have Seare-to-]start Beat lonsiiaes- mie number in the 
parentheses should be added to the start time of the 
preceding activity and compared with the finish times of any 
Ommer preceding activities. This procedure 1s cont mued 
until start and finish times for all activities has been 
determined. The langest of the finish time values. in column 
8 is the contract time in work days. Any special 
considerations for contingencies may be added at this time. 
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Completion of steps one through five is all that is 


necessary in determining contract time for working day 
contracts. Figure 5.4 illustrates the manner in which these 
steps are taken and documented. As shown, not including any 


Seimewngencies, Contract time for this particular project is 
90 working days. 

Peel dea kncan tG Express the contract time in 
calendar days, or aS a calendar date, a work-day-calendar 
Bemversion Chart based on location and project type should be 
Deea, Similiar to those used by South Carolina, as shown in 
Figures 4.14 and 4.15. 

Seep 6. TO make full use of the information that has 
been tabulated up to this point, a time-scaled bar chart 
should be drawn. As discussed earlier in this report, this 


is a valuable tool that assists in the visualization of the 


eomolruction HO ge and ENemmnemi toring Of COnSErvetion 
progress. Figure 3.14 shows such ae chart for the values 
found in Figure 5.4. A calendar day bar chart could just as 


easily be completed with consideration given to non-working 
weekends and holidays. When considering non-work day 
periods, activity durations for such ltems as concrete curing 
would have to be adjusted to account for curing during these 
aie canes . 

There are numerous computer software programs on the 
market that have the capability of performing the steps 
described above, and much more. With only minimal effort, 
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CONTRACT TIME DETERMINATION WORKSHEET 
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the use of such programs can be mastered by state agency 
personnel, resulting in much less time and effort necessary 


Mime Getermining reasonable contract durations. 


101 





APPENDIX A 
STANDARD PRODUCTION RATES FOR ESTIMATING WORK DAYS 





TABLE A-1.a - STANDARD PRODUCTION RATES FOR ESTIMATING WORFING DAYS 


trittttirtrrtrrritrrrtitigtititrtirttirttatirrtitrtitrrrrrr rr rrr tipireterr rt rrerstrtiritiiiitrrrrerrrrizti¢ririrtrs 


t WORK ITEK ARK AKSAS FLORIDA t LOUISIANA MARYLAKD 
trtttttttttttrrtrtrrirtrrrtittrsetrrrterrtrrtirtrrrtirrrrtirrrtitriirrrrtirrtirceari¢gti¢ttitertirrirrrrscccirirrirgs 
tHove-In : 9 days Si j-22 eeeys. (3; t t 10 days : 
tClean up : 9 days , ' 10 days : 
tClear & Grub t Ssta./day (b} * I-10 acres/day * 1.5 acres/day : , 
t eee costceyddenic) «* : : : 
tSeeding : t 15000 sy/day {e) * : : 
*Sodding : : : : : 
tFence i ‘ t $00-1000 lf/day : 
t t t t t t 
Curb & Gutter : £ 300-700 If/day = 7100 1£/day : ; 
tSevers/Pipe : t 100-400 1f/day (m) * 200 1f/day (¢36") $ : 
t t t t t t 
tHhis,Jnctn Bxs,CBst ; t if/day, adj.-b/day : 
tShidr Underdrains * a : 1500 1f/day : : 
tEdge Drains : : : t ; 
Eriditiotriping : * 10 wi/day (A.C.Pvmt) ! ; 
: : f t 6mi/day {PCC Pyat) $ : 
tCulverts ; : ; : : 
t t t t t t 
£ t t t t t 
‘Hox Culverts : : x f 10-15 cy/day {s) 
; : : : >) 0 -Toety tat) ie 
Vater Main : : ; : ; 
‘Gas Lines t : t t t 
tLight Standards * i t t t 
‘Traffic Signals t t t t 
tRef].Pvmt Mrkrs = * f 500-1000/day (v,x) * 1000-2000/day (y) t 
SCH Sign Struct. t t t t 
tGuardrai] t f —=1500 If/day (vw) * 500-1000 1f/day + 1000 1f/day i 
tExcavation 600 cy/day (Rdwy) (b) * uses CUIVeS * 3000 cy/day (rural) 100-150 cy/day(Cl. JIT)? 
: 100 cy/day (Rdvy) {c) * £1000 cy/day (urban) + i 
*Borrov t 600 cy/day : uses CULVeSs : i t 
‘Hucking : : #3500 cy/day (lrg.proj)* : 
: : : *1000£t-1/2mi/day(dtch)t t 
tTrenching t t t 1000 J£/day t t 
*Subbase & Sel.Sub.! t t t t 
t t t t t t 
tSubgr .Undret&Bckflt t t t t 
tScarify/Cmpct Rdbdt : 1 ni/day 
tShape Roadbed —s' t t 1 ni/day : 
‘Stabilized Roadbed! t 5000 sy/day (bv) t : 
t t t t 

t 


‘Subbase Trtmnt. 5 days (b) 8000 sy or 1 mi/day 
: t 600 tons/day {c) ! : ; 


tH*Titrrtrtitititrrrtrtrtrrrtrrrrrrtttrrrretrtrtrrrrrterrrrrrrtrtretetrrrrcererrrtetrrrtrrrrrttrrrirttrr)erereree 
Notes begin on page 112 
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TABLE A-1.b - STANDARD PRODUCTION RATES FOR ESTIMATING WORKING DAYS 


SSSSCCSSESSSLISSSSSSSS ITE SSCSS SESS SSC CESSSSSSESSSOSSLASSSCSLO CSE CSAS CAS SCSS OST SSC SSOSS TASES SSCS SSS ESTOS OSES SSS S| 


t 

t 
*Trenching : : 
tSubbase & Sel.S$ub.* 20 sta./day (<=24ft) * 50-350 cy/day (by) 
: 15 sta./day (>24ft}) * 
tSubgr .UndrctéBckfl* 2000 cy/day J 
‘Scarify/Capct Rdbdt : 
‘Shape Roadbed t : 
Stabilized Roadbedt : 
t 


tSubbase Trtmnt. 
t t t t t 


TTLrLt seri r reeset rrrriirrrrt rrr rrrrre rrr rrerrrttrrrrrerirrrtrrirrrerritrtrrrrirtrrerrtetrreetreteeeeriteerrrecet 
Notes begin on page 112 


t 
t 
t 
t 
t 
t 
t 
t 
t 
t 


t WORK ITEX : KICHIGAN : MINNESOTA ! NEW JERSKY t NORTH CAROLINA (cc) # 
tttttttrtttrtrtritrrrrtirtrititrititittitgitrertritrrrrrririrtirtititirtitiitiristrtrrititrrtirrrirrrrrrrrrrirtrrrtrs: 
tHove-In ; 10 days : § days : 10 days : : 
‘Clean up *10 days or 20 sta./dayt : : ; 
Clear & Grub : 2 acres/day : t 4-10 acres/day (bw) * 1/4-10 acres/day (d) ! 
t t t t t t 
Seeding : 10 acres/day : 10 acres/day , 10000 sy/day Bl eaeiees 0d iy ane 
Sodding : 2900 sy/day : 2500 sy/day : : : 
tPence t 1200 Lf/day (g) * 4000 Lf/day (g) * 400 LE/day (h)  * 300-2000 LE/day (i) ! 
: t 500 Vf/day (h) =* 2000 lf/day (h) = : : 
tCurb & Gutter t 2500 Lf/day (k) 2000 1f/day t 200-500 lf/day (1) * 100-1000 If/day (ca) * 
*Sewers/Pipe t 40-120 lf/day (n) * 300 If/day (¢=24") * 50-120 Lf/day (bx) * 50-300 If/day (0) * 
; t 150 lf/day (>=30°) * : : 
‘this, Jnctn Bxs,CBs* 3-4/day 40 lf/day (48"diam.) * : : 
*Shldr Underdrains * : : : : 
*Rdge Drains ; : 1000 lf/day ; ‘ : 
‘Traff.Striping : : : : 
t t t t t t 
‘Culverts Picvet(dayeip) © * 300 It/dey (<=24"} * : : 
; Pett lifday (g} * 150 lEf/day (>=30") * t t 
' f Sdays/aoit (r}) * : : t 
*Box Culverts : 9 days/pour : . : t 
t t t t t t 
tWater Main * 80-300 If/day (u) # : : t 
‘Gas Lines s 300 Lf/day t t t t 
‘Light Standards 6 ea/day : : { units/day : ; 
Traffic Signals £15 days/intrsctn.(v) *10 days/intrsctsn.(v) * t 
tRefl.Pvat Mrkrs * t t t t 
‘OH Sign Struct. * : t 5-7 days/unit ; t 
‘Guardrail t 150 lf/day ; 150 1f/day : t 50-1500 lf/day (z) * 
‘Excavation *800-12000 cy/day (ab) *2000-10000 cy/day (ac)* 500-2000 cy/day (ae) * 100-8000 cy/day (af) * 
F : 1.5 substruct. /day(ad)* : t 
*BOrrow : *2000-10000 cy/day (aj)* : : 
tHucking : 2000 cy/day 2500 cy/day ; : 
t t t t 
t t 

t t 

t t 

t t 

t t 

t t 

t t 

t t 

t 
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TABLE A-l.c - STANDARD PRODUCTION RATES FOR ESTIMATING WORKING DAYS 


SSSSSSSSSSSSSSSSSSSSLSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSLASSSSSSSSSSSSSSSSSSSSSSSSSSSSISSSSSSSSSSISSSSSSS TOSS SESS SS! 


t WORK ITEX * NORTH DAKOTA = OKLAHONA i VISCOKSIN t WYOHING 
LEAL AAA ALA LAL ALAA ALAA ALAA L ALA LEAL LEELA TELLTALE rir irri tite rtirirrrrririrriirt 
Move-In : : 20-30 days : ; 5-10 days ; 
tClean up : ; t t t 
Clear & Grub . : : 10 sta./day : : 
t t t t t t 
Seeding : t £20000 sy or 360 lb/day* {0 acres/day : 
tSodding 7 : : t 5000-10000 sf/day 
Fence i : t 500 lf/day (g,h) * 70-2000 Lf/day (j) * 
t t t t t t 
Curb & Gutter : ; ; 900 lf/day : 500 lf /day : 
tSewers/Pipe : : : 100 1f/day : 200 1£/day : 
t t t t t t 
tHhls,Jnctn Bxs,CBst : : : 1-2/day : 
*Shldr Underdrains * : : t : 
tRdge Drains : ; t t t 
‘Traff.Striping = * 3 : : : 
t t t t t t 
‘Culverts : : : t —=- 200-300 If/day = * 
t t t t t t 
t t t t t t 
*Box Culverts : : a : t 
t t t t t t 
tWater Main : : t t t 
tGas Lines t k t - : 
thight Standards * t t t t 
‘Traffic Signals k t t t 
tRef].Pvmt Krkrs : : : : 
‘OH Sign Struct. t t t t 
tGuardrail t : : : (aa) : 
tRxcavation 1200-12800 cy/day (ag)*3000-10000 cy/day (ah)* 300 cy/day (urban) * (a1) , 
t t t t 5000 cy/day (rural) * : 
‘Borrow ; t * 350-1000 cy/day (ak) * : 
tKucking t t t t t 
t t t t t t 
‘Treaching : : : 7 : 
‘Subbase & Sel.Sub.* t t ‘ : 
t t t t t t 
*Subgr .UndrcteBckflt : 0.5 ni/day t : : 
*Scarify/Capct Rdbd* t : : 7 
tShape Roadbed : ; 2 days/mi. : : ‘ 
‘Stabilized Roadbedt : t ‘ : 
‘Subbase Trtmnt. x t t t 
t t t t t t 
FSSSSSSISSSSESSSSS SSS SS SSSI SSSS SSS SSSSSSS SSIS SSS SSS SSSSSSSSSSSSSSSSSS AS SSS SSSSSESSSISS SAS SSS SS SSS ESSE SESS SS SS SS ES: 


Notes begin on page 112 
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TABLE A-2.2 - STANDARD PRODUCTION RATES FOR BSTIMATING WORKING DAYS 


DRMUEEODOT TRE RTSRILSLL TTL LTT AAALAL ALL LATA AL ALL AAA LAAALAL ALAA AAT ALAA LAL AAA AARALA LAL ARALA Airs ekereresererr~rir rss 


: WORK [TSH : ARKAHSAS : FLORIDA ; LOUISIAKA ; HARYLARD : 
£LLLAAALAAL ALAA LAL ALL LAL ALA LALA LALA ALAL ALA LAT LALA LALLA AAA AAA AAR TALRAL Ler arr errr rririerrrerrr rr serritrrirs: 
tLime Treatment : t 6000 sy/day (24 ft) * : 
: ; t t 5000 sy/day (20 ft) * t 
fkgg. Base Course * 3000 tons/day : uses Curves ; 6000 sy/day : t 
t t t t t t 
tAgg.Surf.Course * : : 300 cy/day : t 
tkgg. Shoulder : : : : 
‘Base Course 600 cy/day(or tons)(b)* uses Carves #1500 cy/day(anon-stab.)* : 
: 1000cy/day(or tons)(c}* £1000 cy/day (Class I) * 
tBit.Pavenent : 9 days (b) : uses Curves 500-1000 tons/day (as)* 
; t 600 tons/day (c) * : : : 
tCold Mix 7 t ; t t 
tBit. Shoulder : : : 300 tons/day : ; 
t t t t t t 
tBit. Curb t ' : 1000 ft/day i t 
tPrime/Tack Coat * 5 days (b) or ‘ : 9000 gal/day i : 
: t 3000 gal/day (c) * : ' : 
tSeal Coat th days (shldr) (b) or * t t t 
: #7500 gal/day(shidr)(c)* ' : t 
tPntrt.£auls.Concent : t t t 
tSlorry Seal t t t t t 
‘sumiace Trtnnt. * : 200 cy/day : : t 
‘pfab.Coal Tar Menb* : ; t t 
*Breaking Bit.Pvat.! ; 10000 1f/day : : 
*Renov.Bit.Pvat. * t : 1 ni/day : ; 
t t t t t t 
Hil] Bit. Pvmt. % t 4000 sy/day (bb) * 5000-10000 sy/day * ; 
t t t t t t 
‘Conc. Pavement t 2000 sy/day t 2000 sy/day t : 
t t t t t t 
*Sidewalt : : 300 sy/day ‘ t t 
tConc.Shldr/Median * t t t ‘ 
*Conc.Med.Barrier * t t 500 1£/day t i 
t t t t t t 
*Epoxy Coating t t : t 150 sy/day : 
tRenove Conc.Pvat * t : 900 sy/day 10-15 cy/day (deck) * 
tRemove Curb t t t t t 
*Remove Conc.Mediant t t t i 
tRetaining Val} t t t - 10-15 cy/day t 

t 


tGabioas t t t t 
LTLEAC LALA LAL AL ALAC A ALAA AL ALAA LALAL A LAL AL LALA LAL ALLA LAL ALLEL ALA LAL LAL AL EL ELE LAL ELA Lee ete eee e eet et eri eceterirerertest 


Hotes begin oa page 112 


106 





TABLE A-2.b - STANDARD PRODUCTION RATES FOR ESTIMATING WORKING DAYS 


SSSSSSSESSSSSSSESSSSSSSLSSSSSSSSSSSSSSSSSSSESSSSSSS SSS SSS SESSSS SS SSS SSS SS SSS SCS SSS SSIS SSESS SSS SS SE SESSSSS SLOSS SS S| 


t WORK [TBH = * KICHIGAN MINNESOTA : NEW JERSEY t NORTH CAROLINA (cc) * 
t¢ttrteerrrterrrrereririrrererereerererrrerererrerrerereriererrrrrerrerrrrreeererigtererigteertrrarererirrr)eret 
‘Lime Treatment : : t ; 
i t t t t t 
tAgg. Base Coarse * £3000 tons/day (rural) * 50-350 cy/day or  *200-3000 tons/day (an)? 
; ; t 250-2000 sy/day (al) * : 
tagg.Surf.Course t ; : 

tAgg. Shoulder : t 2400 tons/day : : 

tBase Course i : 300-600 tons/day (ap) 

t t t t t 

*Bit.Pavement t 40 sta. /day (24ft) *1500-2400 Cons/day(au}*50-1000 tons/day (av) *200-1500 tons/day (bz) 
; t 10 sta./day (at) * ‘ 

Cold Hix : : 


tBit Shoulder #25 sta./day(lsid./crs}* 600 tons/day (3 ft) 


t 
t 
t 
t 
t 


t 

t 

t 

t 

t 

t 

t t 

t t 

: : 1500 tons/day (10 ft) * t 
*Bit. Curb t t t t 
*Prime/Tack Coat : : 2000-10000 sy/day (ay}* 
t t t t t t 
tSeal Coat ; t t t : 
t t t t t t 
*Pntrt .Bauls.Concent : : : : 
Slurry Seal : ‘ i : t 
‘Surface Trtmat. * : : ‘ ; 
*Pfab.Coal Tar Heab* t t t t 
*Breaking Bit.Pvmt.* t t i t 
tRemov.Bit.Pvat. 200 1f/day : # 150-1000 sy/day (ba) * t 
: t 1500 Lf/day (az) * ; : ; 
Hill Bit. Pymt. t 30000 sy-in/day (c) *1000-2500 sy/day (bd) * t 
: : t 12000 sy-ia/day (bc) * ; : 
tConc. Pavement * 15 sta./day (be) * 10000 sy/day (bf)  * 225-2500 sy/day (bh) *1000-3000 sy/day (bi) * 
: : t 2000 sy/day (bg) * } ‘ 
*Sidewalk t 2000 sf/day (bl) * 2500 sf/day t 100-225 sy/day (bm) * : 
tConc.Shldr/Median * 15 sta.or 1500sy/day * {000 sy/day : : ; 
*Conc.Hed.Barrier * 1000 If/day (k) * 1200 lf/day (Pest) * ' : 
: : t 1500 lf/day (CIP) * : : 
*Rpoxy Coating ; : : : : 
tRemove Conc.Pyat * * 2000 sf/day (deck) * : : 
*Remove Curb : ; * 250-500 lf/day (bo) * : 
*Renove Conc.Median* t t t : 
t t t t 

t 


*Retaining Wall * 1 panel/day (bq) 


tGabions t t t t 
£LLTALAA AAA L LATA LAL ALA LAL AL AL AL ALI AL AL AL ALA AL AAT AL AL ALAL LAL Arse eee eee eee eee eee ee esses reese sr eererrrs rere ee eer errr erst 


Notes begin on page 112 
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TABLE A-2.c - STANDARD PRODUCTION RATES FOR ESTIMATING WORKING DAYS 


QEAL AAA A LEAL A TAAL AAA AAAEEETE EEE EEER EEE TELETEEE EE ETT AR eet rrrirs 


t WORK [TEX 3 NORTH DAKOTA : OKLAHOMA : WISCONSIN t WYOMING 3 
LELAAAAAAL ALA ATLL ALTAR EEE EEE tet eeerr rrr rrr irri prise 
tLime Treatment ? t t t 

t t t t t 

tAgg. Base Course 600-5000 tons/day (an)*500-1000 tons/day (ao}t t 2500-5000 tons/day 

t t t t t 

tAgg.Surf.Course * t t t 

tAgg. Shoulder : t t 3 

tBase Course t noua! tons/day vag)’ 2000 tons/day so erred! (ar) 


t 


*Bit. Pavement Ae 2000 tons/day aust -1000 tons/day (ax)* 500 tons/day (urban) *1500-2500tons/day(wrg) 


‘Bpoxy Coating 
*Remove Conc.Pvat 1600-4300 sy/day (bn) 
tRenove Curb t 
tRemove Conc.Kedian* 
tRetaining Wall = 
tGabions t t t t = 100-150 sy/day 


SRPAALA ALLL AL ALLA LAA EEE EEE eee eer teeter err tiitrirtirriictrrrrstrsrst 
Notes begin on page 112 


5000 lf/day (Bit.) 
3000 lf/day (bp) 


t 

t 

t 

t 

t 

t 

t 

t 

t 

: $1000 tons/day (rural) * ; 
Cold Mix t] ai/day/lift (2"nax) * : : 1/2 ni/day : 
*Bit. Shoulder : : t —-1500 tons/day : : 
t t t t t t 
tBit. Curb : : ; t ; 
*Prime/Tack Coat * 2 ni/day ; f S-piday {2-lane) * 
t t t t t xk 
Seal Coat *4 pi or 20000 gal/day : eee El day 2 ane 
t t t t t t 
*Pntrt.&muls.Concent t t t 2 si/day (2-lane) * 
Slurry Seal t t t t 1/2-1 lane mi/day * 
‘Surface Trtmat. ; ; i t 
*Pfab.Coal Tar Memb? t t t 400 sy/day ; 
*Breaking Bit.Pvot.* ; : : : 
tRemov.Bit.Pvmt. * t t 1200 sy/day t t 
t t t t t t 
‘Hill Bit. Pvmt. * 2000 tons/day : ‘ ; t 
t t ft t t t 
fConc. Pavement * I/2 wi/day (rural) * 400-2000 sy/day (bj) * 1200 sy/day (urban) * 1 mi/day (bk) : 
: : : #5000 sy/day (rural) * : 
Sidewalk ; : £900 sf/day (conc.) * 675 1f/day or 100 sy * 
tConc.Shldr/Median * 1 mifday (10 ft) * ; t t 
tConc.Med.Barrier * ; : t : 
; f f : t 2000 1f/day (cb) 
t t t t t 

t t t t 

t t t t 

t t t t 

t t t t 

t 
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TABLE A-3.a - STANDARD PRODUCTION RATES FOR ESTIMATING WORKING DAYS 


BeeteeeRerR STO L TS TALS LIT IT ITLL ALES AT ET AERA TLL ALAA ALAA L TAAL ALL TATA TAA ALATA LEA A RAE A ARATE Letter eee eA ETAL IATL 2 


: WORK ITEH : ARKANSAS : FLORIDA : LOUISIANA : MARYLAND : 
Mee CESS ALATA TELAT ALLL LATA LALLA AA AL AL ALAR ALA TAL CAAA TELAT AAAA LA AAT A LAL AL AREAL AL ALA err eer ere eres errirssgrr rr: 
tBRIDGE WORK t t , t t 
f t t sik t t 
tRemove Timb. Bridget t % 2 snans/day t t 
*Remove Conc.Bridge! , : t t 
tConstruct Bridge * t uses charts * 10-15 days/span (br) * : 
mene. Hootings : t : 15 cy/day ; 
tSubstructure : : : : 20-25 cy/day : 
tPiling t ‘ : 900 ft/day tf 8200 If/day (CPI) * 
; : ; t *0.5 ea/day (Cylinder) * 
: : : : $ 350 lf/day (H-piles) * 
*Clans,Caps, Abtantst t t t t 
tStruct. Steel t t t t 350-450 If/day = * 
eyoeress conc. |-Bms* i : : j-4 ea/day : 
tBeam Erection t t t t t 
SUpersuuucture  * : ; : 35-50 cy/day : 
tSdvlk & Parapet t t t t 
*Sip.Form Barrier * * t t : 
thaytex Overlay : t : 2.5 Cy/day t 
tRailing Reconstr. * t , t t 
tRenic.or Vidn.Deck* : ¢ ; t 
tOverlay Deck : : : t t 
tLow Slump Overlay * f f t t 
tHil] Deck t : : t t 
*Ghean Struct Steel? , t 6400 sf/day (by hand) * 
Paint t s t$ 120000 sf/day or 16000-32000 sf/day (bu)t 
: t ; : 13333 sy/day : : 
tSandblasting f t t t 12800 sf/day ' 


ALPLAA ALAA AL ALATA LALLA LALLA LAL EEE EEE TTA Ere rir rr ecaer ite rerrserrrrsret 


Notes begin on page 112 
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TABLE A-3.b - STANDARD PRODUCTION RATES FOR ESTIMATING WORKING DAYS 


trrtrrtrrrtrrrtrrirrrrrtrrrtrirririrrtrtrirrrrigtrrrrrrrrrirtirtrrrrrrtitirrrrrrtrrrtirrritirrrrirrirrtirrrrtririigigsyrs: 


t WORK [TEX : MICHIGAN - MINNESOTA : NEW JERSEY t NORTH CAROLINA (cc) * 
PSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSISSSSESSSSCS SS SSESSSSSESSSOSSSSSSSSSSSS SO SSS SSSSSCSCSS SSS SE SSSSSE SESS SSCOCSS SS SS | 
tBRIDGE WORK t t i i i 
t t t t t t 
tRemove Timb. Bridge? t t t i 
tRemove Conc.Bridge?* t t t t 
Construct Bridge * t t (bs ] t t 
tConc. Footings * 2 days/struct. t i i 
*Substructure : > days/unit : t ! t 
tPiling t 5/day (40 ft} * 600 ft/day (ad) * : 15-25/day : 
t t t t t t 
t t t t t t 
tClans, Caps, Abtants* t 4 day/strect. (ad) * t ¢ 
tStruct. Steel t 3 days/span t t t t 
*Pobress.Conc. | -Bas* t t t i 
tBeam Erection t i day/span {ad} * t t 
*Superstructure t t $9 days/span (ad) * t ‘ 
tSdwlk & Parapet * 2 days/span ; t t t 
*Slp.Porm Barrier * 2 days/bridge : t t t 
thaytex Overlay t t t t 
tRailing Reconstr. k 30 Lt /day t t ‘ 
tReplc.or Widn.Deck* t 200 sf/day t t : 
tOverlay Deck meets -ty days {bt} + t t t 
*Low Slump Overlay * t 8000 sf/day (ad) * t t 
Hill Deck : * 8000 sf/day (1/4") * t t 
*Clean Struct Steel? t t t : 
tPaint : 9 spans/day t 3 spans/day : t 2 spans/day t 
t t t t t t 
tSandblasting ; : : : : 


SSSSSSSSSSSSSSSSSSSSSS SSS SS SSS SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS SSS SSS SSSSS SSS SSS SS SSS SSSS SSS SSS SSS SESS SSS SESS S| 


Notes begin on page 112 








TABLE A-3.c - STANDARD PRODUCTION RATES FOR ESTIMATING WORKING DAYS 


SSSSSSSSCSSSSSSSESSSSSSSSSSSSSSSSSSSSSSSSSSSSESSSSSSSSSSSSSSSSSS SSS SS SSO SSS SSS S SSS SSS SSSSSSSSSSSS SSS SSS SESS SSS S| 


t WORK [TER ' NORTH DAKOTA : OKLAHOMA f WISCONSIN : WYOHING : 
RELA ALATA LAL ALAA ALA LAL LALA ALAA LALA LALA L AA AT AL ALAA AEA ATA AEA AT EAE ree ttre etree errs rrsrrtirrrrrrirrrrrertertirrrrtsrt 
tBRIDGE YORK : t : : 

t t 

tRemove Timb. Bridget 2-3 days 

*Remove Conc.Bridge* j-) days 


tConstruct Bridge * 
*Conc. Footings 
tSubstructure t 10 cy/day 
*Piling i 
t t 
t t 
*Clnns,Caps, Abtants* 


tStruct. Steel t 
tPstress.Conc.[-Bms* 


25000 lb/day 


> FF PH ee lt le ke ke 

ew. . eee . we wee ew SSM 

ee 
> Fe Fe Fe Fl lel lll lll OOOO 


team Erection : 

tSuperstructure 10 cy/day 

tSdwlk & Parapet * 

tSlp.Form Barrier * 

tLaytex Overlay 

tRailing Reconstr. * 

tReplc.or Widn. Deck? 

tOverlay Deck t 

tLow Slump Overlay * 

*Mill Deck t 

*Clean Struct.Steel 

tPaint t $00 sf/hr/gua 
t t 

Sandblasting : : : ; 2000 sf/day 


PSS SSSSSSSSSSSSSS SSS SSS SSS SSS S SASS SSS SS SS SES SSS SSSSS SSS SS SESS SSS SSS SSSSSSSSE SSIS SSS SSS SSS SSS SSIS TESS ESS SS SSS SSS SS | 


Notes begin on page 112 





® KX ANDAR PROV UN RA 


ies 
ee 


16 ays (normal), 25 days (resurfacing) 
"Smali" jobs 
"Large" jobs 
ewer memos ceeow.- 0 aCcres/day not to exceed 16 days 
Ceooma7bavitiqumOouwects: 1-8 acres/day not to exceed 16 
Small rural widening projects: 1 acre/day 
Small urban Bu eS eS ° iW mecdere/ ay 
+e} NGlmeo Cxeced ls days 
Min om Om mem ce@oum 5 acres/day not to exceed 16 days 

Pia uie ec eanomprOjJeCtS Same aS major projects 

ane rural widening & small urban projects: 1-2 ac/day 
7 oven_wire 


uM oO 


mo Crainmiink 
im evavOrmprojyecers- 1000-2000 nea 
Crate, Pavimeeproajgects: SO00-1000 lf/day 
_ Small rural widening & small urban projs: 300-500 1lf/da 
(J) 2000 lf/day (R/W fence), 640 1lf/day (12ft snow fence-6w 
delivery), 70-100 Lf/day fc ecuecte Lemee w/O’6 pOStsS—6wk 
i eevecia | eee 1600 lf/day (Ellter tabric) 
(k) Add 5 days cure time (minimum 7 days) 


(1) Constr. Reconstr. Widen. Resurf. Intrsctn 
Barr.Type 4001£f/day “ 406 N/A 


Vert.Type 500 400 400 300 200 


(m) Municipal constr., includes pipe, inlets, manholes, etc 
(n) 120 Tae (O-14£€ up to 60"), 8 6 imevaay (O-14ft over 
Peo ey 0 Boy (14ft+ up to 60"), 60 lf/day (14ftt 
over 60"), 40 lf/day (jacked in place ) 
(o) Major & Grading/Paving PEOpeeCho we UO sU0 Lf/day 
ioe ural widening projects: 100-200 lf/day 
Small urban projects: 50-200 lf/day 


~_ 


NEKX ES CGrwWRas 


Rural highways 

BExXxpressways 

Large headwalls 

pemcLe cel | 

Detioune, trwale cel | 

CUbmeeaay (7Z0"-42"), 300 1lf/day Le Omeo «)  iadG B45 
Gays tor filushin EGS tung sana eh lOrinatlon. 

Installation time tdoes Nol tee rucdemcdelivery Time) 

WieimolGhitiecany part of PE weet 

500/day (0-20000 ea), 100 Lda (20000+ ea) 

1000/day (traffic Pec ey Zune day «noe Eraftfic) 

Pomona prOxgeeEts: 300-1500 LE /day 

CraGmna/Pavang projects: 300-500 lf/day 

Paving projects: 500-1500 eo, 

oma ruralewadening projects: 100-500 lf/day 

Small urban projects: 50-300 lf/da 

(aa) Remove (30001f/day), remove corrugated beam 

(20001f/da 


I, ffm, gn, gn, ~~ 


), Corrugated beam (single blocked out) 
TOE Jay) block out & add posts (7501l1f/day), 
Reset, block out and add SOSrS IC Rena eco beam 
(single) (5001 £/day) , box beam (500-10001f/day), 
posts 50-750 lf/day) 

(ab) Freeway (12000 cy/day) rading (25 sta./day), 
embankment,1t-wt ell 7800 cy/day), Reconstr. (5000 
ey /day), eae no (20 Seal Cae en. @xcav. for 
bridges (1000cy/day), excav. Eor footings (lday/unit) 

a senapes  TRRGE, 2BSRGDIEES 

Common exc.-plastic soils cy ey 2 cy/day 
cy 6000cy 2000cy/day 


-gran. soils 10000 
6000 cy 4000cy 2000cy/day 


(ad) For bridges over streams and three to four span grade 
separation units 
(ae) Construction (2000 cy/day), reconstruction (500 cy/day) 


Subgrade excavation 


eZ 





oa elas st ied, Grainade aditen, Undercut, borrow) 
Major project: 6000-8000 Mae (Rock : 500-2000cy/day) 
Grading/Paving project: 2000-6000 See” 
Small rural widening projects: 200-400 cy/day 
Small urban projects: 100-500 cy/day 


(ag) 0-20000cy: 1 scraper @ 150 yds/hr @ 8 hrs.= 1200 nee 
2Z0000-50000cy: 2 scrapers @ 180 yds/hr @ 8 hrs = 2880 
ey7ga use 2900 yds/day 
20000-100000cy: use 3 scrapers @ 200 yds/hr @ 8 hrs.= 


4800 ae 
ae i at use 4 scrapers @ 200 yds/hr @ 8 hrs.= 
s/da 
250000-500000c%: use 5 scrapers @ 200 yds/hr @ 8 hrs.= 
8000 Rea 
500000-1000000cy: use 6 scrapers @ 200 yds/hr @ 8 hrs.= 


9600 aaa, 
1000000-2000000cy: use 8 scrapers @ 200 yds/hr @ 8hrs. 
12800 yds/day 


(ah) Class "D" unclassified excavation 
nder 200 eed use 3,000 cy/day 
200,000-300,000cy use 3,500 cy/day 
300,000-400,000cy use 4,000 cy/day 
400,000-500,000cy use 4,500 cy/day 
§500,000-600,000cy use 5,000 cy/day 
600,000-700,000cy use 5,500 cy/day 
Pony OO0+ey use 6,000 cy/day 
Extra large proj. use 16,000 cy/day 
(ai) Route 
woh Use OOo 000 cy/day 
UO R000 LU use 460 Cy 7 ei 
PUGO=2OO0 LT use 100 cy/hr/unit 
RGGWnexcayacl Cm Use 27 000—3 ,000Cy/day 
Solid rock exc. use 560 cy/day 
(aj) 
Plastic soils ey cy cy/day 
Granular soils OOOO sey SOM ene 2000 cy/day 


me) mou GCy/dayv/unit (T-pulil), 350 Sent t (ERuGK 
1) C e ga : Wide 


( 
(a CoS tna cK ) i Intersctn 
39Ucy/day cy/day Moar 7day 50cy/day 
or 2000sy/day 1500sy/day 1000sy/day 250sy/day 
fa oor piEoyects: —T000-2500 tCons/day(mainline), 500-1200 
tons/day(Y-lines & ramps) 
Chae Lowen projects. 000—-3000 tons/day 
Paving projects: 1000-2500 Sone en aee if 
bot aky- > 40,000 tons), 500-1200 tons/day (Y-lines & 
ramps 


ciel runal widening projyects: 300-500 tons/day 
Small urban projects: 200-500 tons/day 

(SOIL TYPE) 

Nomor peo geets: 2000-3000 aon 

Seea ed bav ing projects: 1000-2000 cy/day 
Paving projects: 2000-3000 tons/day 

Small rural widening projects: 300-500 cy/day 
Small urban projects: 200-500 cy/day 


cs 





(ca) 


tee! 


Construction (2,500 sy/day), reconstruction (1,000 
sy/day), widening (750 sy/day), intersections (225 


sy/day) 

RY4 Sen ects eee ae sy/day), Ramps (1,000-1,500 
sy/day_+ 2 days for turnout tapers) 

Municipal paving (400 sy/da he rural Bed (800-1,000 
sy/day), large four-lane + 7,900 sy/day) 

One-lane, 24ft. X 8in. 

For sidewalk patching use 700 sf/day 

Comemaceermmeconscerueelon (225 sy/day), reconstruction & 
Vice nema > oy,day), resurfacing (150 sy/day), 
Imversecterons (i100 ee 

et sy/day or 1500 lf/day), urban (1,600 
= a 

Reconstruction (500 lf/day), widening, resurfacing, 
PiEorsece clones. (250 lt/day} 

4ft. wide, 4in. thick, with curbs 

10 days minimum 

Based on 20£t. span (CIP) 

See Figure A.1 on page 118 

Entire deck, traffic removed (15 days), 1/2 deck with 
traffic interference (13 days) 

4-man crew, brush (6,000-8,000 sf/day/coat), roller 
(8,000-16,000 sf/da Veo) airiess spray (32,000 
-48,000 si/day/coat}, conventional spray (16,600 
=52,,.0 0:0 Saas x6 Oat 

NOumuonexcecd, 1 days 

Construction and reconstruction (4 acres/day), widening 
qagecacoumEicaemag (10 acres/day) . 

Piwdescmonemoumuceure. Comstruceion (200 lf/day), 
EeecouctLucuemom (LOO It/day), widening an 
Pipe tsees ONS De RE/,Gay2) 

ConseruGceron (350 ¢C 
widening (150 aa 

Magee se pLOveCeEsS an 
iain ne ) less 
Wwelines 

Gaim, Pavingeprojeces; 300-1,000 tons/day 

Small rural widening projects: 200-600 tons/day 

Small urban Peo ears : 200-500 poe Cay 

Major projects and aving peomeees: 20G-1,000 lr7day 
(Mainline), 200-400 lf aan (Yala aes} 

Cragg, Paving progectes: 100-500 if/day 

See widening and small urban projects: 100-300 

a 

Tem oe Ses 

LemmmeanOoliea Ceseribes Majoreprojects as = nes Urban 
anGmeRUumal Projects’ with Ieee hime ce SS ie 
1,000,000 CY. ance Gracin Bava? Beene cee ae those 
type projects with less than 1,000,000 cy of grading 


on reconstruction (250 cy/day), 

ay), intersections (50 cy/day) 

pave ne Broo ere 800-1500 tons/day 
han 800 tons/day for ramps and 
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(an) 000 poe use 4 trucks @ 15 t/load @ 10 
ads/d = eons i day 
Dae j O tons use rucks @ 15 t/load @ 10 
oads /d 5° B00 = 900 tons/day 
(000-2 O00 Rone use8 trucks @ 18 t/load @ 10 
"igs ds (Si oi ,440 tons/day 
000- ye 00 it use 8 trucks @ 18 t/load @ 14 
ae ay = 2,000 tons/day 
50 8485 Ate 000 ons usel2 ences @i1i8 t/load @ 14 


loads/day = 3,000 tons/day 
ie 000 = 20 ,000° tons use 16” trucks @ 18 t/load @ 14 
loads/day. a 000 OEP | 
Z00, 000 tons and Ae use 20 trucks @ 18 t/load @ 14 
loads/day = 5,000 tons/day 
(ao) Stabilized Rags egate Base 
Under 40,0 tons use 500 tons/day 
0,000-75,000 tons use 750 tons/day 
Over ED 060 tons use 1,000 tons/day 
Sora Asphalt Bases, 2 aoe 4 mi/day, 6" use 3 mi/day 
add 1 day for each 2,000-2,500sy Of material hauled. 
PC Treated Base (Shoulders) aia 2, 000-2, 500sy 
(ap) Sand asphalt 
(aq) Bituminous Baa ee Fine or Course Bec sate 
Under 15,000 tons use 250 tons/day 
15,000-36, 00 0 tons use 500 tons/day 
30; 000-75,000 tons use 750 tons/day 
Over PDs; 360 ¢ a. use 1,000 tons/day 
(ar) Plant mix base (4,000-6,000 oa cee X streets (1,000 
Bons /day), 1.5 mi. haul (oe 06 Eons Aad 
(as) Large pect Gi 000 tons/day), overlay (500-800 
tons/d pak friction course- 601b/sy Cid) OOo 0 
aay wicemiencg one Side wo0mesta./day). 
Rat) l6f é ne odor dVSmecumcnseime-minimum / days 
(au) Rural Be minimum ee of eee Gee peer aae course 
(2,000 tons/da base Coumsemme:, 400 tons/day), 
Binder course se 000 eons ASAE Weari ing course (>1" 
use 2,000 tons/day, < =1" use 1,500 tons/day) 
(av) Construction, widening, resurfacing (1,000 
Eomovaday), Leconstruction (750 tons/day), inter- 


sections (50 tons/day) 





oe belts cay SEXP ELE 
O0-20,000 tons(1l00t/hr ) ons/day ons/day 
20,060-40,000 tons(150t/hr) 1200tons/day 900 tons/day 
Siew —>5 0 010 0 Bee Seeley te 1800tons/day 1350 tons/day 
80,000 tons and up(250t/hy) 2000tons/day 1500 tons/day 
(ax) Under 15,000 tons use 250 tons/day 
15,000-30,000 tons use 500 tons/day 
SOP g00-/>-000 Gens use 750 tons/day 
Over 75,060 tons use 1,000 tons/day 
(oe Elem elo meuriace treatment-smaltl urban projects use 
Pa 0 O05 > =; Ssyv/day, all other projects use 5,000 
-£0,000'sy /day 
(az) For récycling 4 ft) 
(ba) Reconstruction & Wg Dang (12.8:00 Pee rAay ypoogeeee 2S 
(500 ae intersections (150 7 
(bb) Not to exceed 20 d days 
(bc) Urban reconstruction 
(bd) Up to 2" thick, Reconstruction, widening, resurfacing 
ke, 300 sy/day), intersections (420.00 s$/i ay) 
(be) 24 wide, add 5 days cure time, minimum days 
(bf) Standard width 
(bg) Non-standard width 
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APPENDIX B 
FDOT SPECIFICATIONS 





FNOT SPECIFICATIONS (1986 edition) 


1-7 Calendar Day. 


Fvery day shown on the calendar, ending and beginning at Midnight. 


1-11 Contract Time. 


The number of work days or calendar days allowed for completion of 
the contract, including authorized time extensions. , 


In case a calendar date of completion is stipulated in lieu of a 
number of work or calendar days, the contract shall be completed by such 
calendar date. 


5-8 Contractor's Supervision. 


5-8.1 Prosecution of Work: The Contractor shall give the work the 
constant attention necessary to assure the scheduled progress and he 
shall cooperate fully with the Engineer and with other Contractors at 
work in the vicinity. 


5-8.2 Contractor‘s Superintendent: The Contractor shall at all 
times have on the work as his agent, a competent superintendent capable 
of thoroughly interpreting the plans and specifications and thoroughly 
experienced in the type of work beina performed, who shall receive the 
instructions from the Engineer or his authorized representatives. The 
superintendent shall have full authority to execute the orders or 
directions of the Engineer and to supply promptly any materials, tools, 
eauipment, labor and incidentals which mav be required. Such 
superintendence shall be furnished regardless of the amount of work 
sublet. 


5-8.3 Supervision for Emergencies: The Contractor shall have a 
responsible person available at or reasonably near the work site on a 
24-hour basis, seven days a weex, in order that he may be contacted in 
emergencies and in cases where immediate actian must he taken to 
Maintain traffic or to handle any other problem that might arise. For 
compliance with this requirement outside of working hours, the 
furnishing of the telephone number where such person can be reached will 
suffice. . 


5-10 Final Construction Inspection. 


5-10.1 Maintenance until Final Acceptance: The Contractor shall 
maintain all work in first-class condition until it has been completed 
as a Whole and has heen accepted by the Engineer under the provisions of 
5-11, provided that on non-Federal-Aid projects the work may be accepted 
in sections as designated by the Engineer, and the Contractor relieved 
of maintenance of such sections after acceptance. 


eS 





5-10.2 Semifinal Inspection: The Engineer will make a semifinal 
inspection within seven days after notice from the Contractor of 
presumptive completion of the entire project. If, at the semifinal 
inspection, all construction provided for and contemplated hy the 
contract is found completed to the Engineer's satisfaction, such 
inspection shall constitute the final inspection, as prescribed below. 
If, however, at any semifinal inspection any work is found 
unsatisfactory, in whole or in part, the Engineer shall give the 
Contractor the necessary instructions as to replacement of material and 
performance or reperformance of work necessary and prerequisite to final 
completion and acceptance, and the Contractor forthwith shall comply 
with and execute such instructions. Upon satisfactory replacement of 
material and performance or reperformance of such work, another 
inspection shall he made, which shall constitute the final inspection if 
the required material is found to have been replaced and the work 
completed satisfactorily. 


5-10.3 Final Inspection: Whenever all materials have been 
furnished, all work has been performed, and the construction 
contemplated by the cantract has been satisfactorily completed, the 
Engineer will make the final inspection. 


5-12 Claims by Contractor. 


Where the Contractor deems that extra compensation is due him for 
work or materials not clearly covered in the contract or not ordered by 
the Engineer as extra work, as defined herein, the Contractor shall 
notify the Engineer in writing of his intention to make claim for extra 
compensation, before he begins the work on which he bases the clain. If 
such notification is not civen, and the Engineer is not afforded proper 
opportunity for keeping strict account of actual cost, as defined for 
force account, then the Contractor thereby agrees to waive the claim for 
such extra compensation. Such notice by the Contractor, and the fact 
that the Engineer has kept account of the cost as aforesaid, shall not 
in any way be construed as establishing the validity of the claim. In 
case the claim, after consideration by the Engineer, is found to be 
valid, it shall be allowed and paid for as an extra as provided 
herein. Mothing in this Article shall be construed as establishing any 
claim contrary to the terms of 4-3. 


SECTION 8 
PROSECUTION AND PROGRESS 


8-1] Subletting or Assigning of Contracts. 


8-1.1 General: The Contractor shall not sublet, sell, transfer, 
assign or otherwise dispose of the contract or contracts or any portion 
thereof, or of his riaht, title, or interest therein, without written 
consent of the Department. With the Engineer's written consent the 
Contractor will be permitted to sublet a portion of the work but shall 
perform with his own organization work amounting to not less than 50 
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percent of the total contract amount less the total amount for those 
contract items desiaqned as "Snecialty Work." 


The total contract amount shall include the cost of materials, 
manufactured component products and their transnortation to the project 
Site. Off-site commercial production of materials and manufactured 
component products ourchased by the Contractor and their transportation 
to the project shall not be considered subcontracted work. 


If a part of a contract item is sublet, only its proportional cost 
shall be used in determining the percentage of subcontracted normal 
work. 


All agreements to sublet work shall be in writing and must contain 
all pertinent provisions and requirements of the contract. Upon 
request, the Contractor shall furnish to the Department a copy of the 
subcontract. Subletting of work shall not relieve the Contractor or the 
surety of their respective liabilities. 


A subcontractor shall be recognized only in the capacity of an 
employee or agent of the Contractor, and his removal may be required by 
the Engineer, as in the case of an employee. 


8-1.2 Specialty Work: For normal road and bridge contracts 
Specialty Work is defined as work of a type not normally performed by 
road and bridge contractors with their own organizations. 


The following work is specifically designated as Specialty Work for 
normal road and bridae construction. (Note: This listing does not 
apply to Federal Aid contracts. The Specialty Work for these contracts 
will be shown in the special provisions for the individual jobs.) 


Grassing and Sodding Work. 

Reworking Shoulders 

Milling Existing Pavement 

Removal of Buildinas. 

Fencing Work. 

Painting. 

Electrical Work. 

Roadway and Bridge Lighting. 

Navigation Lights. 

Buildings, including Control House and Operator's House. 
Sanitary Sewers. 

Water Lines and Appurtenances. 

Machinery and Castings for Movable Sridges. 
Auxiliary Power Unit. 

Pumping Equipment. 

Riprap. 

Landscaping Work. 

Signalization System. 

Installing Pipe or Pipe Liner, by jacking. 
Installing Structural Plate Pipe Structures. 
Roadway Signing and Pavement Marking. 

Pit Scales. 
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Plugging Water Wells. 

Vehicular Impact Attenuator. 
Guardrail. 

Temporary Traffic Control Devices. 


Wnen the major work under the contract is of a type not 
normally performed by road and bridge contractors, the above-listed 
work will be considered as Specialty Work only as so listed in the 
Special provisions. 


8.2 Work Permormed by Equipment-Rental Agreement. 


The limitations set forth in 8-1, as to the amount of work that may 
be sublet, do not apply to work performed by equipment-rental 
agreement. However, for any work proposed to be performed by 
equipment-rental agreement the Contractor shall notify the Engineer in 
writing of such intention before using the rented equipment, and shall 
indicate whether the equipment is being rented on an operated or 
non-operated basis. The Contractor's written notice shall contain a 
listing and description of the equipment and a description of the 
particular work to be performed with such equipment. As an exception to 
the above requirements for a written notice to the Engineer, such notice 
will not be required for equipment to be rented (without operators) from 
an equipment dealer or from a firm whose principal business is the 
renting or leasing of equipment. 


The operators of all rented equipment, whether rented on an 
Operated or a non-operated basis, will be subject to all wage rate 
requirements applicable to the project. If equipment is being rented 
without operators the Contractor will be reauired to carrv the operators 
on his own pavroll. When equipment is rented on an operated basis the 
Contractor, wnen reauired by the contract or requested by the Engineer, 
Shall furnish payrolls from the lessor with the names of the operators 
Shown thereon. 


Where rentals of equipment on an operated basis, from the same 
lessor, exceed $10,009, such lessor will he subject to any Fatal 
Employment Opportunity reauirements which may be applicable to the 
project. 


8-3 Prosecution of Work. 


8-3.1 Compliance with Time Requirements: The Contractor shall 
commence work in accordance with his approved working shedule and shall 
provide sufficient labor, materials and equipment to insure the 
completion of the work within the time limit set forth in the 
proposal. Should the Contractor fail to furnish sufficient and suitable 
equipment, forces and imaterials, as necessary to assure the proqress of 
the work in accordance with the required schedule, the Enqineer may 
withhold all estimates which are, or may become due, or may suspend the 
work until such deficiencies are corrected. 


8-3.2 Submission of Working Schedule: Within 30 days after the 
contract has been awarded, the sticcessful bidder shall submit to the 
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Department, on a prescribed form, a working schedule for the project, 
Showing in detail the working day on which he expects to beqin and 
complete each of the various major items of the work. 


8-3.3 Beginning Work: The Contractor shall notify the District 
Engineer of his intention to beqin work, not less than five days in 
advance of the date on which he proposes to heqin and, upon the receipt 
of such notice from the Contractor, the District Enqineer may give the 
Contractor notice to proceed, and may desianate the point or points at 
which the work is to be started. In the notice to proceed the Engineer 
may waive the five-days advance notice from the Contractor and authorize 
him to beqin immediately. The Contractor shall notify the Enqineer in 
writina at least two days in advance of the date on which he exoects to 
begin important features of the work. No work under the contract shall 
be commenced until after the notice to proceed has been issued. The 
notice to proceed will be issued within 30 days after execution of the 
contract by the Department. 


8-3.4 Provisions for Convenience of Public: The Contractor shall 
schedule his operations so as to minimize any inconvenience to adjacent 
businesses or residences. Where necessary, the Engineer may require the 
Contractor to construct first the work in any areas along the project 
where restrictions caused by construction operations would present a 
more serious handicap, before beginning construction in the 
less-affected areas. In such critical. locations, where there is no 
assurance of continuous effective prosecution of the work once the 
construction operations are begun, the Engineer may require that the 
work of removal of the existing (usable) facilities in such areas be 
delayed as is necessary and practicable. 


8-3.5 Preconstruction Conference: Immediately after the Contract 
has been awarded, the Enaineer will call a preconstruction conference to 
be held before any work is begun at a place designated by him, to go 
over the construction aspects of tne project. The meeting will be 
between the Contractor, the Nepartment, and the various utility 
companies which will he involved by the road construction. The 
Contractor shall have on hand for this meeting, a tentative working 
Schedule for the project, in detail, showing his proposed operations for 
the various items of work which would affect or be affected by utility 
Or railroad adjustments. The various utility or railroad companies wil] 
then establish their own working schedule under the direction of the 
engineer so as to coincide to the greatest dearee practical with the 
schedule of the Contractor so that all work under the Contract may be 
diligently prosecuted. No work under the Contract shall be commenced 
until after the notice to proceed has been issued by the Engineer. 


8-4 Limitations of Operations. 
8-4.1 Night Work: In general, all work shall be performed during 
daylight hours. For special operations, night work may be done if so 


authorized in writing. No night work shall be performed unless adequate 
artificial lighting has been provided and has heen approved. 
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8-4.2 Sequence of Operations: The Contractor shall not open up 
work to the prejudice of work already started, and the Engineer may 
require the Contractor to finish a section on which work is in progress 
before work is started on any additional section. 


8-4.3 Interference with Traffic: The Contractor shall at all 
times conduct the work in such manner and in sucn sequence as to insure 
the least practicable interference with traffic. The Contractor's 
vehicles and other equipment shall be operated in such manner that they 
will not be a hazard or hinderance to the traveling public. Materials 
stored along the roadway shall be placed so as to cause as little 
obstruction to the traveling public as possible. 


To prevent any open trench remaining after working hours where 
existing pavement is to be widened and stabilizing is not required the 
Contractor shall schedule his operations such that at the end of each 
work day the full thickness of the base for widening will be in place. 
Construction of the widening strips will not be permitted simultaneously 
on both sides of the road except where separated by a distance of at 
least one-fourth mile along the road, where either the work of 
excavation has not been started or the base has been completed. 


8-4.4 Coordination with other Contractors: The Contractor shall 
arrange his work and dispose of his materials so as to not interfere 
with tne operations of other contractors engaged upon adjacent work and 
to join his work to that of others in a proper manner, in accordance 
with the spirit of the plans and specifications, and to perform his work 
in the proper sequence in relation to that of other contractors, all as 
may be directed by the Engineer. : 


Each contractor will be held responsible for any damage done by him 
Or his agents to the work performed by another contractor. 


8-4.5 Drainage: The contractor shall so conduct his operations 
and maintain the work in such condition that adequate drainage will be 
in effect at all times. Existing functioning storm sewers, qutters, 
ditches, and other run-off facilities shall not he obstructed. 


8-4.6 Fire Hvdrants: Fire hydrants on or adjacent to the highway 
Shall be kept accessible to fire apparatus at all times and no material 
or obstruction shall he placed within 15 feet of any such hydrant. 


8-4.7 Protection of Structures: Heavy equipment shall not be 
operated close enough to pipe headwalls or other structures to cause 
their displacement. ; 


8-4.8 Fencing: On all projects which include fencing and where 
the Engineer determines it to be necessary for maintaining the security 
of livestock or adjacent property, or for protection of pedestrians who 
are likely to qain access to the project from adjacent property, the 
Contractor shall erect permanent fence as a first order of business. 
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8.5 Qualifications of Contractor's Personnel. 


The Contractor shall assure that all superintendents, foremen and 
workmen employed by him are competent, careful and reliable. All 
workmen must have sufficient skill and experience to properly perform 
the work assigned them. All workmen engaged on special work, or skilled 
work such as bituminous courses or mixtures, concrete bases, pavements, 
or structures, or in any trade, shall have had sufficient experience in 
such work to perform it properly and satisfactorily and to operate the 
equipment involved, and shall make due and proper effort to execute the 
work in the manner prescribed in the specifications, or the Engineer may 
take action as prescribed below. 


Whenever the Engineer shall determine that any person employed bv 
the Contractor is incompetent, unfaithful,intemperate, disorderly or 
insubordinate, such person shall, upon notice, he discharged from the 
work and shall not again be employed on it except with the written 
consent of the Engineer. Should the Contractor fail to remove such 
person or persons the Engineer may withhold all estimates which are or 
may become due, or may suspend the work until such orders are complied 
with. The Contractor shall protect, defend, indemnify and hold the 
Department, its agents, officials and employees harmless from any and 
all claims, actions or suits arising from such removal, discharge or 
suspension of employees. 


8-6 Temporary Suspension of Work. 


8-6.1 Authority to Suspend Word: The Engineer shall have the 
authority to suspend the work, wholly or in part, for such period or 
periods as may be deemed necessary, due to unsuitable weather or other 
conditions which are considered unfavorable for the prosecution of the 
work, or for such time as is necessary due to the failure on the part of 
the Contractor to carry out orders given or to comply with any or all 
provisions of the contract. Such suspension shall be ordered in 
writing, giving in detail the reasons for suspension. 


8-6.2 Prolonged Suspensions: If for any reason it should become 
necessary to stop work for an indefinite period, the Contractor shall 
Store all materials in such manner that they will not obstruct or impede 
the traveling public unnecessarily, nor become damaged in any way, and 
he shall take every reasonable precaution to prevent damaqe to or 
deterioration of the work performed, shall provide suitahle drainage of 
the roadway hy opening ditches, shoulder drains, etc., and shall provide 
any temporary structures necessary for public travel or convenience. 


8-6.3 Permission to Suspend Work: The Contractor shall not 
suspend operations or remove equipment or materials necessary for the 
completion of the work without the permission of the Engineer. 


8-6.4 Contractor's Vacation: 
8-6.4.1 Length of Vacation: The Contractor will be allowed to 
suspend operations for a period not to exceed 14 days annually, in order 
to provide vacation time for his employees. These 14 days may be 
divided into no more than two separate periods of vacation time. 


124 





8-6.4.2 Automatic Time Suspension: Two periods of time are 
established for automatic time suspension. These periods are 
Thanksgiving, which includes Thanksgiving Day and the following Friday, 
Saturday and Sunday; and Christmas, which includes December 24th through 
January ist. Vacation days other than provided at Thanksgiving and 
Christmas will require written request as specified in 8-6.4.3 


These automatic time suspensions may be approved verbally by the 
Project Engineer upon notification by the Contractor of his intent to 
shut down his operations for one or both of these periods. If the 
Contractor does not shut down his operations during these periods, 
contract time will be charged as usual. 


8-6.4.3 Request for Vacations at Other Times: The Contractor 
Shall submit written reauest to the District Engineer for permission to 
suspend operations, other than those specified in 8-6.4.2, at least 30 
days in advance of the date of suspension. 


8-6.4.4 Refusal of the Request: The Nepartment reserves the 
riqht to refuse permission for a suspension (including automatic 
suspensions) when it might cause undue inconvenience to the traveling 
public or when, hecause of other factors, uninterrupted prosecution of 
the work is essential. 


8-6.4.5 Minimum Staffing Nuring Suspensions: The Contractor 
shall retain sufficient personnel at the job site to properly maintain 
all signs, warning devices and lights. 


8-6.4.6 Contract Time Not Charged: Contract time will not be 
charged during the period of any approved suspension for vacation, as 
long as no work (with the exception of that specified in 8-6.4.5 is 
accomplished on the project. 


8-7 Computation of Contract Time. 


8-7.1 General: The Contractor shall perform fully, entirely and 
in accordance with the specifications, the contracted work within the 
contract time specified in the proposal, or as may be extended in 
accordance with the provisions hereinbelow. 


The allowable contract time is calculated with consideration given 
that significant work is not normally accomplished on Saturdays, 
Sundays, State Leqal Holidays and during seasonal inclement weather 
conditions with accompanying normal delays in prosecution of work on 
controlling items. 


The effect on job progress of utility relocation and adjustments 
and the schedulina of construction operations required in order to 
adequately maintain traffic, as detailed in the plans and/or scheduled 
in the special provisions, has also been considered in the computation 
of the allowable contract time. 


8-7.2 Date of Beginning of Contract Time: The date on which 
contract time will begin shall be either (1) the date of which the 
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Contractor actually begins work or (2) the date for beainning the 
charging of contract time as set forth in the proposal, whichever is 
earlier. 


8-7.3 Adjusting Contract Time: 
8-7.3.1 Increased Work: If the amount of the contract is 
increased due to net variations in estimated quantities or due to work 
added or extra work, then tne contract time will be increased in the 
Same proportion that the increased amount bears to the original contract 
amount. 


8-7.3.2 Contract Time Extensions: The Department may grant an 
extension of the allowable contract time when a controlling item of work 
is delayed by factors determined to be beyond the Contractor's control 
whicn could not be reasonably anticipated at the time bids for the 
project were received. When failure by the Department to fulfill an 
obligation under the contract results in delays in the controlling 
construction operations, such delays will be considered as a basis for 
granting credit to the contract time. Extensions of contract time will 
not be aranted for delays due to the fault or neqligence of the 
contractor. 


Rains or other inclement weather conditions and related adverse 
soil conditions will be considered as the basis for arantina of a time 
extension only when such conditions are unseasonable, provided that the 
project records indicate that thev did in fact delay one or more 
controlling items of work. 


Delays in delivery of materials or component equipment which 
affects progress on a controlling iten of work will he considered as 
basis for granting a time extension if such delays are beyond the 
control of the Contractor or supplier. Such delays might be an 
area-wide shortage, an industry-wide strike or a natural disaster which 
affects all feasible sources of supply. In general, the Contractor 
Shall furnish substantiating letters from a representative number of 
manufacturers of such materials or equipment clearly confirnning that the 
delay in delivery was in no way the fault of the Contractor. 


Requests for time extension due to delay in the delivery af custom 
manufactured equipment such as traffic signal equipment, hiaqhway 
lighting equipment, etc., will not be considered unless the Contractor 
furnishes documentation that his order for such equipment was placed in 
a timely manner, the delay was caused by factors over which the 
manufacturer could not he reasonably expected to exercise control and 
the lack of such equipment did cause a delay in progress on a 
controlling item of work. 


The affect of utility relocation and adjustment work on job 
progress will he considered as the basis for arantina a time extension 
only if all the following criteria are met: 


1. Nelays are the result of utility work not detailed in the plans 
or utility work detailed in the plans which is not accomplished 
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in reasonably close accordance with the schedule included in 
tie esmec mal Provisions. 

2. Wtility work actually affected progress toward completion of 
controlling work items. 

3. The Contractor took all reasonahle measures to minimize the 
effect of utility work on job progress including cooperative 
scheduling of his operations with the scheduled utility work at 
the preconstruction conference and providing adequate advance 
notification as given to utility companies as to the dates on 
which their operations must be coordinated with the 
Contractor's operation to avoid delays. 


It is incumbent on the part of the Contractor to request 
any extension of the allowable contract time which he deens 
appropriate promptly after completion of the controlling work 
items wnich were delayed. Requests, if made after completion 
of tne project, shall be submitted within 45 calendar days from 
the date of final acceptance of the project. The request must 
contain a detailed tabulation including dates and events fully 
describing the maqnitude of the delays to controlling items of 
work caused by unanticipated factors beyond the control of the 
Contractor. The tabulation must consider overlapping periods 
of delay wnen there is more than one delaying factor. 


8-7.3.3 Suspension Not Caused by Contractor: Whenever 
the work is suspended hy the Engineer as provided in 8-6, for 
reasons other than the fault of the Contractor, allowance for 
any delay in completion of the work due to such suspension 
Shall be made. 


8-8 Failure of Contractor to “Maintain Satisfactory Progress. 


8-8.1 General: Time is an essential element of the contract and, 
as delay in the prosecution of the work will inconvenience the public, 
obstruct traffic, and interfere with husiness, it is important that the 
work be pressed vigorously to completion. Moreover, the cost to the 
Department for the administration of the contract, including 
engineering, inspection, and supervision, will be increased as the 
construction period is lengthened. 


Chapter 337 of the Florida Transportation Code and Rules of the 
Department establish certain requirements pertaining to the suspension 
or revocation of a Contractor's certificate of qualification because of 
delinquency on a previously awarded contract. 


8-8.2 Interpretation of Terms: Whenever in this Section the terms 
"delinquent" and “disaualified" appear, they are intended to mean 
disqualification only from bidding on other of the Department's 
contracts, and from approval as a subcontractor. 

8-8.3 Regulations Governing Disoualification: 


(a)A Contractor may be declared delinauent because of 
unsatisfactory progress on a contract with the Nepartment, when the 
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contract time allowed has not been entirely consumed, hut the 
Contractor's progress at any check period does not meet. at least one of 
the following two tests: 


(1) The percentage of dollar value of completed work with respect 
to the total amottnt of the contract is within ten percentage 
points of the percentage of contract time elapsed. 

(2) The percentage of dollar value of completed work is within ten 
percentage points of the dollar value which should have been 
performed according to the Contractor's own proagress schedule 
previously approved by the Engineer. 


In lieu of the “ten percentage points" stipulated in the two 
preceding paragraphs, 20 percentage points may be allowed for a 
Contractor who, in the opinion of the Director, Division of 
Construction, has adequate organization, equipment, and financial 
resources to undertake other contract or subcontract work without 
conflict or delay in prosecuting work under existing contracts let by 
the Department. 

(b) A Contractor will be declared delinquent because of 
unsatisfactory proqress on the contract with the Department, under 
either of the following circumstances: 

(1) The Contract time allowed has been consumed and the 
work has not been completed. 

(2) The contract time allowed has not been entirely 
consumed, but the Contractor's progress at any check 
period does not meet either of the two tests described 
under the paragraphs headed (a) above. 

(c) A Contractor declared delinquent under the provisions of 8.8 
will be disqualified from further bidding and also will not be approved 
as a subcontractor so long as the delinquent status exists. Also, any 
individual, firm, partnership or corporation, affiliated with a 
delinquent Contractor to the extent that it is dependent upon the 
delinauent Contractor for either personnel, eauipment or finances, shall 
likewise be disqualified. 

(d) The Contractor may appeal to the Secretary of the Nepartment 
for relief from nis disaualification status. The Secretary will act 
upon any appeal within 30 calendar days after the filing thereof, and 
will promptly notify the appellant of the action taken. 

(e) A Contractor disqualified under the requirements of this 
Article will be removed from such status upon receipt of evidence from 
the Department's District Engineer that his progress is no longer 
delinquent, provided the contract time has not elapsed. 

(f) The principal progress check period will occur monthly, upon 
receipt in Tallahassee of the Contractor's monthly estimates. Postings 
will generally be completed by the first week of each month, and 
preliminary notices of delinquency will be sent to the Contractor by 
telegram immediately thereafter, and confirmed by certified mail. 

(g) No Contractor given such a preliminary notice of delinquency 
will be finally declared delinquent until a period of ten calendar days 
after the.preliminary notice has elapsed. MOuring this ten-day period 
the affected Contractor may request any extensions of time, or other 
considerations which would affect his delinquencv, which he feels he is 
entitled to. 
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(nh) Final notification of delinquency will be made by telegram and 
certified mail after the expiration of this ten-day period, provided no 
extensions of time or otner considerations are deemed proper hy the 
Department, and provided the delinquency status has not heen corrected. 

(i) The Department may qrant extensions of time during the 
prosecution of the work, as allowed under the Standard Specifictions and 
special provisions for the work, regardless of the Contractor's 
delinquency status. 


8-9 Default and Termination of Contract. 


8-9.1 Determination of Default: If the Contractor fails to begin 
the work under the Contract within the time specified in the "Notice to 
Proceed,’ or fails to perform the work with sufficient workmen and 
equipment or with sufficient materials to assure the prompt completion 
of the contract, or performs tne work unsuitably or neglects or refuses 
to remove materials or to perform anew such work as may he rejected as 
unacceptable and unsuitable, or discontinues the prosecution of the 
work, or fails to resume work which has been discontinued within a 
reasonable time after notice to do so, or becomes insolvent or is 
declared bankrupt, or files for reorganization under the hankruptcy 
code, or commits any act of bankruptcy or insolvency, either voluntarily 
Or involuntarily, or allows any final judgment to stand against him 
unsatisfied for a period of ten calendar days, or makes an assignment 
for the benefit of creditors, or fails to comply with contract 
requirements regarding minimum wage payments or EEO requirements, or for 
any other cause whatsoever, fails to carry on the work in an acceptable 
manner, or if the surety executing the bond, for any reasonable cause 
becomes unsatisfactory in the opinion of the Nepartment, the FEnqineer 
will give notice in writing to the Contractor and his surety of such 
delay, neglect, or default. 


If the Contractor, within a period of ten calendar days after the 
notice descrihed above, shall not proceed to correct the conditions of 
which complaint is made, the Nepartment shall, upon written certificate 
from the Engineer of the fact of such delay, neqlect or default and the 
Contractor's failure to correct such conditions, have full power and 
authority, without violating the contract, to take the prosecution of 


the work out of the hands of the Contractor and to declare the contract 
in default. 


8-9.2 Termination of Contract: The Department may by written 
notice, with the approval of the Federal Highway Administration where 
applicable, terminate ‘the Contract or a portion thereof after 
determining that for reasons beyond either Department or Contractor 
control, he is prevented from proceeding with or completing the work as 
Originally contracted for, and tnat termination would therefore be in 
the public interest. Such reasons for termination may include, but need 
not be necessarily limited to, executive orders of the President 
relating to prosecution of war or national defense, national emergency 
which creates a serious shortage of materials, orders from duly 
constituted authorities relating to energy conservation, and restraining 
order or injunctions ohtained by third-party citizen action resulting 
from national or local environmental protection laws or where the 
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issuance of such order or injunction is primarily caused by acts or 
omissions of persons or agencies other than the Contractor. 


When contracts, or any portion thereof, are terminated before 
completion of all items of work in the contract, payment will be made 
for the actual number of units or items of work completed, at the 
contract unit price, or as mutually agreed for items of work partially 
completed or not started. No claim for loss of anticipated profits will 
he considered. 


Reimbursement for mobilization expenses (when not otherwise 
included in the contract) including moving equipment to the job, will be 
considered where the volume of work completed.is too small to compensate 
the Contractor for these expenses under the contract unit prices; the 
intent being that an equitable settlement will be made with the 
momcractor. 


Acceptable materials procured by the Contractor for the work, that 
have heen inspected, tested, and approved by the Department, and that 
are not incorporated in the work, may be purchased from the Contractor 
at actual cost, as shown by receipted hills and actual cost records, at 
such points of delivery as may be designated by the Engineer. 


Termination of a contract or a portion thereof, under the 
provisions of this Subarticle, shall not relieve the Contractor of his 
responsibilities for the completed portion, nor shall it relieve his 
surety of its obligation for and concerning any just claims arising out 
of the work performed. . 


8-9.3 Completion of Work by Department: Upon declaration of 
default the Department will have full power to appropriate or use any or 
all materials and equipment on the site which are suitable and 
acceptable, and may enter into an aqreement with others for the 
completion of the work under the contract, or may use other methods 
which in the opinion of the Engineer are reauired for the completion of 
the work in an acceptable manner. All costs and charges incurred hy the 
Department because of the Contractor's default, including the costs of 
completing the work under the contract, shall he charged against the 
Contractor. In case the expense so incurred by the Department is less 
than the sum which would have been pavable under the contract if it had 
heen completed by the defaulting Contractor, the defaulting Contractor 
Shall be entitled to receive the difference. In case the expense 
exceeds the sum which would have been pavyahle under the contract, then 
the Contractor and the surety shall be liahle and shall pay the State 
the amount of the excess. 


If after the ten-day notice period, and prior to any action by the 
Department to otherwise complete the work under the contract, the 
Contractor should establish his intent to prosecute the work in 
accordance with the Department's requirements, the Department may elect 
to permit the Contractor to resume the work, in which case any costs to 
the Department incurred by the delay, or from any reason attributable to 
the delay, will be deducted from any moneys due or which may become due 
under the contract. 





8-10 Liquidated Damages for Failure to Complete the Work. 


8-10.1 Highway Code Requirements Pertaining to Lidquidated 
Damages: The Florida Highway Code, Section 337.18, paragraph (2), 
requires that the Department shall adopt regulations for the 
determination of default and provides that liquidated damages be paid to 
the Department by the Contractor for any such default. These Code 
requirements shall govern, and are herewith made a part of the contract. 

8-10.2 Amount of Liquidated Damages: Such liquidated damages are 
established in the following schedule: 


Original Contract Amount Daily Charge Per 
Calendar Day 

$50,990 and under S50) 
Over $50,000 but Tess than $250,000 $100 
$250,000 but less than $500,009 $200 
$500,900 but less than $2,500,000 $300 
$2,500,000 but less than $5 million $500 
$5 million but less than $10 million $750 
$10 million but less than $15 million $1,090 
$15 million but less than $20 million St 2750 
$20 million and over $1,250 plus 


oy HOOUMOt 1 percent per day for 
any amount over $20 million 


8-10.3 Determination of Number of Days of Default: For all 
contracts, regardless of wnether the contract time is stipulated in 
calendar days or working days, default days snall be counted in calendar 
days. 


8-10.4 Conditions under which Liquidated Namages are Imposed: 
Should the Contractor or, in case of his default the surety fail to 
complete the work within the time stipulated in the contract, or within 
Such extra time as may have heen granted hy the Nepartment, the 
Contractor or, in case of his default, the surety shall pay to the 
Department, not as a penalty but as liquidated damages, the amount so 
due as determined by the Code requirements, as provided ablve. 


8-10.5 Right of Collection: The Nepartment shall have the right 
to apply as payment on stich liquidated damages any money which is due to 
the Contractor by the Nepartment. 


8-10.6 Permitting Contractor to Finish Work: Permitting the 
Contractor to continue and to finish the work, or any part of it, after 
the expiration of the contract time allowed, including extensions of 
time granted to the Contractor, shall in no way act as a waiver on the 
part of the Nepartment of the liquidated damages due under the contract. 


8-10.7 Completion of Work by Department: In case of default of 
the contract and the completion of the work by the Department, the 
Contractor and his surety shall be liable for the liquidated damages 
under the contract, but no liquidated damages under the contract, but no 
liquidated damages shall be chargeable for any delay in the final 
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completion of the work by the Department due to any unreasonable action 
or delay on the part of the Department. 


8-11 Termination of Contractor's Responsibility. 
The contract will be considered complete when all work has been 
completed and has been accepted by the Department. The Contractor will 


then be released from further obligation except as set forth in his 
bond, and except as provided in 5-13. 
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APPENDIX C 
CRITICAL PATH METHOD - ESSENTIAL ELEMENTS AND TECHNIQUES 





CRITICAL PATH METHOD—ESSENTIAL ELEMENTS AND TECHNIQUES : 


THE CRITICAL PATH METHOO 


During recent years the critical path method of planning, unalyzing, and 
controlling a constructiun project hus become a useful tool for engincers, 
arclitecty, contractors, and others wlio are associated with construction. 
May government aud private agencies require the preparation and use 
of this method when planning the construction of a project. 

In ordec tw analyze a project by using the critical path method it 
is necessary to divide the projcct into uctivities. The number of units 
of work required to complete euch activity.should be determined. Then 
the time required to complete euch activity, considering availuble equip- 
ment und lubor, should be estimuted in uppropriate units, such as days, 
weeks, or months. Also, it is necessary to determine the time sequence 
in which the uetivitics should be constructed. For exumple, concrete 
for a beam can not be placed until the forms have beer erected and the 
reinforcing stecl has been placed. 

Each activity should be identified by a symbol or au appropriute 
description or both, und then listed in column form, with the duration 
of the uctivity, together with the activities which imniedtutely precede 
aud follow it, given. (This procedure is illustrated in Table 2-1.) Then 
the interrelationship of the uctivities can be indicated by a nctwork or 
arrow diagram, tn which cach arrow represents au aetivity. igure 2-1 
illustrates an arrow diugram for a simple project involving five activities, 
designated by the letters, A, B, C, D, ond E, for which the durations ure 
estimated to be 4, 5, 3, 6, and 8 duys, respectively. 

Aetivitics A and B can be sturted at the saine time. Activities C 
and D cannot be startcd until A ts cumpleted. Activity £ eannot be 
started until B aud C are completed. An examination of Fig. 2-1 
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Flg. 2-1 Arrow diagram. 


Table 2-1 Cist of actlvilles, durallons, 


and precedences 
ae 


Activilies which immediately 
Activity Duration follow 
i  ————EE—————— 


precede 


A 3 None 8,C, D 
B 5 A p 
c 4 A Fic 
D 6 A Cc, 
E 4 8 [ 
F § c J 
Cc 3 C, D K 
if 6 D L 
{ § E N 
J 7 F 0 
K 4 Cc ie 
L § H Af, Q 
Af 3 L P 
N 4 { Ss 
0 § Jf ST 
P 6 K, M T 
Q 4 L hk 
R 4 Q c 
Ss § N,O U 
T 4 0, P,R U 
U 3 5,T None 





reveals that the minimum total time rcquircd to complete the project 
is the aum of the durations of activities A, C, und E, which is equul to 
15 days. This is the critical path fur the network. on 

If the project illustrated in Mig. 2-1 is modified by climiumnting 
activity C, with the condition that uctivity E cannot be started until 
activities A and B are completed, a method must be uscd to tudreute 
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Fig. 22 Arrow diagram. 


this requirement in the network. Since activity C does nut appear iu 
the uctwork, it must be replaced with « duminy arrow, as tlustrated tm 
A duinmy is not a true activity, and it requires no time for 


Wignee=. 
The criticul path now ties along activities Bund /. 


coinpletion. 


DEFINITIONS OF TERMS AND SYMBOLS 


Because terms and syinbols are used in analyzing a project and eun- 
structing the arrow diagram, it is necessary to detine these items. 


Activity Annetivity ts the peciormunec of a specific task, such us placing 

reinforcing steel. It cequires time to perform am activity. 

An event represents the completion of an activity. It requires 
wo tinte in itself. It is usually indicated om the arrow dingrum by 
a number euclosed iu a circle. 

Arrow An arrow ig drawn tn represent each activity included tn the 
network for a project, joining two events. An arcow ts designated 
by two numbers, one at the tail and unc ut the head, with thie 
number at the head always larger thau the wumber at the tail. 
The length of the arrow has no relution tu the duration of the activity 
which it represents. 

Network This is an arrow diagram drawn tw represent the cclutions of 
the activitics and events. It is eoinmon praetice tu start time und 
the first arrow or arrows ut the left end of the wetwork und tu procced 
to the right. 

Dummy A dummy is an artificial activity, represented an the arrow 
diagram by a dotted line, which trrdicates that an activity folluwmyg 
the duminy cunnot be started until the activity or uctivitics preced- 
ing the dummy ure completed. A dummy activity does uot require 
uiry time. 

Duration TVhis is the estimuted timc, expressed in uny desired nunit, 
required to perform an activity. 

Farliest slurt: ES This is the earliest time that an aetivity can be 
started. 

Earliest finish: EF Vhis is the earliest trme that an activity ean be 
finished. It is the earlicst starting time plus the duration of an 
activity: LF = ES + D. 

Latest start: LS This is the latest time thut an activity mny be sturted 
without dcluying the completion af a project: LS = LF — D. 
Latest finish: LF ‘This is the lutest time that un activity. cin be hatshed 
without deluying the coinpletion of a project: LF = LS + D. 

Total float: TF This is the amount of time that the start or fintsh of un 
activity cun be delayed without delnying the completion of u 
project: JF = LF — EF = LS — ES. In Fig. 2-1 the carliest time 
for event 3 is the sum of the durations fnr activities A and 
C=4+3 = 7 days. Because activity B has a duration of only 
5 days, it can be completed 2 days prnr to event 3. Thus its 
total float is 7 — 5 = 2 days. If the start or finish of activity B 
is dclayed 2 days, it will not delay the completion of the project. 

Free foal: FF This is the amount of time thxt the finish of an activity 
can be delayed without delaying the enrliest starting time for a 
following activity. FF = LS (following activity) — EF (of this 
activity). 

Critical path The critical path is the scries of interennnected activities 
through the nctwork for which cach activity has zcro float time. 
The critical path determines the minimum time required to com- 
plete a project. 


Event 


The uscs of these terms and symbols are illustrated morc fully in 
the examplics which appear below. 





Versons who wish more comprehensive information on this subject 
nay obtain such informatiun frum books devoted ww the treatment of 
whe critical path method. 


*eTEPS IN CRITICAL PATH SCHEDULING 


‘or pcrsons.who wish to apply the critical path method of scheduling 
he construction of a project it is suggested that the following steps be 


ised. 


. Prepare a list of activities for the prnjcct. 

. Estimate the duration of cach activity. 

. Determine which activity nr activities immediutely precede cuch 
activity. 

. Determine which activity or activities immedintely follow cach 
activity. 

. Draw a network with the activities and events properly intercon- 
nected. 

. Assign numbers to the events, being sure that the number at the head 
of cach arrow is larger than the vumber at the tail of the arrow. 

. Prepare a chart with vertical columns and horizontal lines on which 
to list cach activity with un appropriate desiguatinu: duration, 
earliest sturt, carlicst finish, latest start, latest finish, aud total Moat. 
A column for free float may be included, if this infarmation ix desired. 

. Determine which activities lic on the critical path. 


VELOPING A CRITICAL PATH SCHEDULE 


ie following example illustrates a mcthod of scheduling a project by 
s cntical path method. Tuble 2-1 illustrates a form that cau be used 
tabulate the activities, together with the estimated durations, and 
» activities that immediately precede and follow cach activity. 
though the activities are designated by letters in this cxumple, it is 
sirable in actual practice to designate each activity by appropriate 
criptive words. Thus this example is intended to demonstrate how 
arrow diagram and the related informatinn are devcloped. This 
le provides the informution specificd in steps 1 through 4 of the pre 
ling section. 

Steps 5 and G are illustrated by Fig. 2-3. In this figurc it will be 
ed that there are four dummies. The dummies C’ and D’ indicate 
t activities C and D, respectively, must be enmpleted before uctivity 
an be started. If activity CG is drawn directly from event 4, without 
nmy C", it will be necessary to draw dummy D’ {rnm event 5 to event 

This then will indicate that activity F cannot be started until 


iivity D is completed, which is not true. Thus the two dummies O’ 
d O" are required for the same reusons. 
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3) Arrow diagram. 


In the figure the heavy lines representing activitics A, D, H, L, 
Af, P, T, and U lie on the critical path. Tne estimated time required 
to complete the project is 36 working days. 

Table 2-2 lists the activities, events, durations, starts, finishes, 
total floats, and free floats. Numbers appesring in the events columns 
should be taken from the arrow diagram after it is completed and the 
events numbered thereon. 

Perhaps the easiest method of completing this table is to dctermine 
and record the earliest start time and finish time for each activity, 
including the dummies. The earliest start time for an activity is the 
controlling earliest finish time for the one or more immediately preceding 
activities. If two preceding activities have esrliest finish times of 12 


Table 22 List of acitvitles and related information 


Activily Luents D ES Ee LS LF A ees 
A 1 Z 3 0 3 0 3 0 0 
B 2 3 5 3 8 10 15 a 0 
Cc a 4 4 3 Z i 9 4 0 
ce 4 6 0 7 7 16 16 9 z 
De 2 5 6 3 9 3 9 0 0 
Db’ 5 6 0 9 9 16 16 7 0 
& 3 7 4 & 12 5 19 7 0 
F 4 8 5 7 1 HW 16 4 0 
G 6 9 3 9 ed 16 19 7 0 
i 5 10 6 9 15 ° 15 0 0 
f 7 ae 2 iz 17 19 24 7 0 
ai 8 12 7 12 19 16 23 4 0 
fs 9 i4 4 12 16 19 23 7 7 
L° 10 V3 5 15 2 a5 20 0 0 
Af? 13 14 3 20 23 20 23 0 0 
N MM 18 4 re ZA 24 28 7 3 
O 12 15 5 19 24 a3 28 4 0 
vv" 15 17 0 24 24 29 29 5 0 
oO" iS 18 Oo 2 2% #8 8 ¢ Oo 
ee 14 17 6 23 29 23 a 0 0 
Q 13 16 4 20 24 2) Za } 0 
Kk 16 a 4 24 25 25 29 } 1 
Ss 1§ 19 5 24 29 2S 33 4 4 
diss 7 19 4 29 33 ad 33 0 0 
le 19 20 | 30 36 eo) 3 0 0 





* These activitics arc on the critical path. 
Note: All daye shown are the ends of devs. 


and 16 days, respectively, the 16 days will determine the earliest start 
time for the {nllowing activity. 

After the minimum time required to construct the project is dcter- 
mined, 36 days for‘this project, the latest finish times for each activity 
can be determined by working backward from the 36 days. For example, 
the latest finish times for activities S and T ore determined by sub- 
tracting the duration of activity U, namely 3 days, from 36 to give 33 
days. Thic latest start time for activity S is its latest finish time minus 
the duration of S, numely 5 days, to give s value of 28 days. Tis 
procedurc is applied along each path of activities. 

The symbul 19 appearing undcr event 12 in Fig. 2-3 indicates that 
19 doys is the earliest finish time for activity J and the earliest start 
time fur uctivity O. The symbol 23 appearing nbove event 12 indicates 
that 23 days is the lutest finish time fur activity J and the latest start 
time for activity O. 


DETERMINING TOTAL FLOAT 


The total float of an activity is the number of daye or other appropriate 
units of time that the start or finish of an activity may be delayed without 
delaying the completion time for the overall project. Referring to Fig. 
2-3 it will be noted that the earliest finish date {nr activity B is the end 
of the cighth day, while the latest finish time ts the end of the fiflecnth 
day: ‘Thus there is-a lecway of 15 — 8 = 7 cays for completing activity 
B. This is the total float designated in Tuble 2-2. The total float of 
7 days may be allocated to auy onc of the activities along the path 8, 
E, I, N, or it may be allncated in parts to more than one activity, pro- 
vided the total delavs do not execed 7 days. 
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APPENDIX D 
SUMMARY OF CONTRACT TIME DETERMINATION - MISSISSIPPI 





SUMMARY OF CONTRACT TIME DETERMINATION—MISSISSIPPI 


The Mississippi State Highway Department uses a prog- 
ress schedule (bar chart) both to establish and to charge 
contract time.The progress schedule is published in the pro- 
posal so that a bidder can identify the items and rates of work 
that were considered in determining the time and thus rea- 
sonably estimate resources; 1.e., personnel, equipment, etc., 
required to complete the work within the allotted time. 

The progress schedule is developed by applying produc- 
tion parameters to the contract work items. Allied or similar 
work items are grouped into phases that are positioned on a 
bar chart in logical sequence. The positioning allows for 
mobilization and transition among the various phases. Addi- 
tionally, applicable seasonal limitations are taken into con- 
sideration. The resulting chart indicates the number of pro- 
ductive days (termed time units) that are considered 
necessary for the work. 

Contracts are let on a completion-date basis. To establish 
the completion date, a monthly allotment of time units is used 
(see Table E-1). This table was formulated by a review 
of monthly contractor estimates for the various types of 
projects and is indicative of the contractors’ ability to 
eam money in any given month according to previous 
performance. 

These monthly divisions are graphically indicated on the 
bar chart form. The work phase bars are entered on the chart 
in their proper calendar position oriented to the beginning of 
construction date. The end result after positioning the bars 
establishes the specified completion date. 

As previously stated, the contracts are let on a completion- 
date basis. However, in recognition that abnormal weather 
conditions may occur within the life of a contract that could 
prevent the timely completion of the work, the contractor is 
guaranteed access to the number of time units determined by 
the state as necessary to do the work. If, on the completion 
date, the contractor has not been afforded the time units, the 
contract is automatically extended daily until the required 
time units have occurred. 

The progress schedules govern the daily assessment of 


Lf 


contract time and, as uniformity Is vital, they are all prepared 
in the central office of the Construction Division where con- 
sistent oversight can be more easily exercised. 

It is recognized that the actual management of a project 
rests with the contractor. In order not to mandate the se- 
quence of operations, the contractor is given the option of 
either accepting the state’s progress schedule or submitting 
his own. He may not, however, modify the specified comple- 
tion date. 

Examples of production parameters, a progress schedule 
that shows the grouping of work items into phases and bar 
interrelationships, and instructions relative to the daily time 
assessments follow. 


TABLE E-] 
TIME UNITS 
COLUMN COLUMN COLUMN COLUMN 

MONTH A B Cc D 
January 5 5 6 aL 
February x 6 7 8 
March 9 9 11 13 
April 13 14 14 17 
May ie 19 19 19 
June 19 20 en 19 
July 21 22 23 18 
August 21 22 22 18 
September 20 20 Ze 7) 
October 15 17 17 15 
November 10 11 i 12 
December 5 5 5 7 
Calendar Year 160 170 180 170 


Column A: Grading and Drainage Projects 

Column B: Base and Paving Projects 

Column C: Bridge or Specialized Projects 

Column D: Widening and Overlay (Asphalt) Projects 











Bc. 
33. 
34. 
Bo. 
36. 
37. 


fob. 
C&G 
Small Struct. 


Unclass. Exc. 


Embankment (CF) 
In-Gr. Mod.” 
Lime Treat A 
Lime Treat B 
Lime Treat C 
Lime Treat D 
Cement Treat 
Gran. Mat. (CF) 
Top Soi] 
Plating Mat. 

EG 

HB Base 

HB Leveling 
Trench & Widen 
Grout. Slabs 
Rem. RCP 


Clean & Seal Jts. 


Prelim. Rolling 
HB 8inder 

HB Surface 

OBST 

SBST 

Sho. Mat. 

RC Curb 

HB Curb 

Curb & Gutter 
Traffic Stripe 


Detail Stripe 
Legend Paint 
Conc. Base 
CP (Plain) 
RCP 

CRcP 


PRODUCTION PARAMETERS 


Smal] 
Projects 
0-750 M 

10 Tu 

5 TU (lead) 

5 TU (lead) 
2500-400 CY/TU 
1500-3000 CY/TU 
10000 SY/TU 
8000 SY/TY (+20 TU) 
8000 SY/TU (+20 TU) 
10000 SY/TU 
15000 SY/TU 


- 8000 SY/TU 


1000-2000 CY/TU 
500 CY/TU 

200 CY/TU 
22,200 SY/TU 
700 Tons/TU 


700 Tons/TU 
500 Tons/TU 
0.5 MI/TU (2 Lane) 
1.0 MI/TU (2 Lane) 


100 FT/TU (min. 5 TU) 
500 FT/TU 
100 FT/TU (min. 5 TU) 


4 MI (of stripe)/TU 


(min. 5 TU) 
2000 FI/TU 
500 SF/TU | 
5000 SY/TU 
5000 SY/TU 
5000 SY/TU 
5000 SY/TU 


Med {um 
Projects 

750-1, 500 M 
12 TU 

8 TU (lead) 

8 TU (lead) 
3500-600 CY/TU 
2000-3500 CY/TU 
10000 SY/TU 
8000 SY/TU (+20 TU) 
8000 SY/TU (+20 TU) 
10000 SY/TU 
15000 SY/TU 
8000 SY/TU 
1500-2500 CY/TU 
1000 CY/TU 
1000 CY/TU 
39,000 SY/TU 
850 Tons/TU 


700 Tons/TU 
500 Tons/TU 
0.5 MI/TU (2 Lane) 
1.0 MI/TU (2 Lane) 


200 FI/TU (min. 5 TU) 
500 FT/TU 

200 FT/TU (min. 5 TU) 
4 MI/TU (min. 5 TU) 


2000 FT/TU 
500 SF/TU 

8000 SY/TU 
8000 SY/TU 
8000 SY/TU 
8000 SY/TU 


fore 


Large 
Projects 
1,500 M-Greater 
14 TU 
10 TU (lead 
10 TU (lead) 
6000-12000 CY/TU 
2500-5000 CY/TU 
10000 SY/TU 


8000 SY/TU (+20 TU) 


8000 SY/TY (+20 TU) 


10000 SY/TU 
15000 SY/TU 
8000 SY/TU 
2000-3000 CY/TU 
1500 CY/TU 

1500 CY/TU 
56,000 SY/TU 
1000 Tons/TU 


850 Tons/TU 
700 Tons/TU 
0.5 MI/TU (2 Lane) 
1.0 MI/TU (2 Lane) 


300 FT/TU (min. 5 TU) 
500 FI/TU 


300 FT/TU (min. 5 TU) _. 


4 MI/TU (min. 5 TU) 


2000 FT/TU 
500 SF/TU 
8000 SY/TU 
8000 SY/TU 
8000 SY/TU 
8000 SY/TU 


Overlay 
Projects 


15 Tu 


0.5 MI/TU 

700 Tons/TU 

500 Tons/TU 

1 Mile ea. side/TU 
150-300 holes/TU 

250 SY/TU 

2000 FT/TU 

2 MI/TU 

700 Tons/TU 

500 Tons/TU 

0.5 MI/TU (2 Lane) 
1.0 HI/TU (2 Lane) 
500 CY/TU 

100 FT/TU (min. 5 TU) 
500 FT/TU- 

100 FT/TU (min. 5 TU) 
2 MI/TU (min. 5 TU) 


2000 FT/TU 
500 SF/TU 
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CUMULATIVE TIME UnMlte 


2 August 26, 1980 





329 


October 20. 1980 


: Septerder 19. 1980 
* September JO. 1982 
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DAILY REPORT OF TIME UNIT ASSESSMENT 
EXAMPLE 













Work Phase 


F192 Lpeay 
SANO} 





] 2 S 


| No. | 5 .[ Uns. | 8 

2 | excavation _——|s.sas| ss{x | | 4 | « | 22 | 
[a | cranvtar nat't a prine | 3,001.28 |x | | 7 | 8 | 22 | 
3 | Minor Dr Str, Etc 1,429 Renee hola | 
a 
= 
a 







wn 
io |= 
a) 
a |e 





Erosion Control Items 





(4) 


Daily Total 10,786 


Previously Assessed Time Units 69.9 


Cumulative Time Units Assessed To Date 70.6 


(1) This is a list of all the controlling phases of work that should be in progress on the 
date shown. The phase numbers are as they are shown on the Progress Schedule. 


(2) This is a plain language description of each phase, also from the Schedule. 


(3) This is the Average Value per Time Unit (AVTU) to the closest dollar for the phases 
shown. This value {s determined by dividing the total value of all contract items 
{n a phase by the total number of time units allotted to the phase. 


(4) This is the AVTU total for all phases that should be in progress this day. 
(5) This is the ratio of the individual AVTU to the total-- (3)+(4). 


(6) These columns are where the Project Engineer must exercise unbiased judgement when 
making entries. If soil and weather conditions are satisfactory for any part of the 
day, enter an X under Sat. by each of the phases for which conditions were satisfactory 
for work even if for only part of the day. If conditions were unsatisfactory during 
the entire day, enter an X under Uns. 


(7) This column is self-explanatory, it is the hours actually worked on a phase. 


(8) This 4s another column where the Project Engineer must depend upon his judgement 
to make an entry. It shaws the total number of productive hours that the Con- 
tractor could work on each phase. The hours for each phase should not exceed 8 
untess the Contractor actually worked more than 8 hours. If he works more than 
8 productive hours, the entry is to be the hours actually worked. If the produc- 
tive hours available are shown to be less than the hours worked, the Project 
Engineer should make a note of explanation on the front sheet of the diary. 


(9) This column shows the adjusted productive hours for each phase. The adjusted pro- 
ductive hours for each phase is determined by multiplying the ratio under (5) by 
the productive hours available shown under (8). 


(10) This figure is the total Adjusted Productive Hours for the day or the sum of the 
Adjusted Productive Hours for each phase. 


(11) This figure is the number of time units to charge for the day. It is the quotient 
of (10) + 8. for contracts awarded in and after June 1975, this figure {s not to 


exceed 1.0 time unit per day. 


* Round down to nearest tenth 
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APPENDIX E 
CONTRACT TIME DETERMINATION - WYOMING 


CONTRACT TIME DETERMINATION—WYOMING 


After completion of contract plans and determination of tion (contract completion date) of each analysis is reviewed 
a letting date, the Highway Department determines the con- by a staff engineer who compares the analyses, reconciles 
tract date of completion using the cntical path method. any differences, and determines the contract completion 
Contract time 1s determined independently by two indi- dates to be used tn the contract documents. 
viduals. Production factors and anticipated adverse weather Two independent analyses, the engineer's review, and the 
days are considered. The cntcal path 1s based on expecta- final time determination on a construction project in Wyo- 
tons of the contractor’s work methods. The time determina- ming are presented here. 


CONTRACT TIME DETERMINATION 


District 
Project - eet aC Z7) Letting Date we oY, ML L480 
Road - 2 EA. ~ - Award Date 130 


County -  Yowepes Starting Date ews f2 LISI 
Determination Made by Llp 1 20 fe 2 Date lly FL L950 


Node Description Working Days 
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CONTRACT TIME DETERMINATION 
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CONTRACT TIME DETERMINATION 
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Node 
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CONTRACT TIME DETERMINATION 





Pty 1c te 
meOveGt = ‘sso = O/bE-/ (2° Letting Date ae a 
Road - CELIA ELT. Olas 5 Award Date ee Te 
CGOmMEyY = 7 Wied LhiV/ Starting Date Yer Ade SIS£O 
Determination Made by SOL. Wa Date 35d 10 
Description Working Days 
{7 . 
GED 
ee, 





146 








5 ff 
@ = / 





IS Abel LAYS 
STAFF  KEWIEW F Conteris ! 


Nd ‘aet production woke. On moval a 
Zoos Cc. af or \ceey Sz Die eS ey 
Node Sao US SS Wrortang devs S 7 Ryan 
\G A ot Crusher Seo ee eS — Wort 


deup ho oe oan es SO - 1G = 9 tKe 


147 





CONTRACT TIME DETERMINATION 
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CONTRACT TIME DETERMINATION 
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CONTRACT TIME DETERMINATION 
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